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INTRODUCTION



INTRODUCTION

Archaeological evidence suggests that goat is probably
the first animal to be domesticated after dog and brought to
syzbiotio relationship with men., In recant years goats arc
being incrensingly recognisced as important livestock in many
parts of the tropics and subtropics. The recognition is
born out of the fact that of the total world population of
abont 398 millions, approxitmtely 79 per cent or 2315 millics

gouts are found in the tropical and subtropical regions,

Goat contributed 1,65 per cont of the total world's
milk production in 1974 (FAQ, 197h4). 1In India, goat produccd
about 675 thousand tonnes of milk constituting about three
per ccnt of the total milk produced in 1971 « '72 (Hational

Commission cn Agriculturc, Report, Government of Indiar, 197G).

According to the livestock census (1972), though there
vere only 68 wmillion gonts as compared to 50 million sheep ln
India, the contribution of goats to the country's agricultural
economy wae three tiuoes greitexr than that of sheep. The
average milk production per lactation of desi pout is of tho
order of 58 kg es compared to 173 kg for tho cow and 491 kg
for the buffalo, Goats show higher feed efficiency for mill:
production thon the cow (varma and Mishra, 1978). The awount

of feed reguired per pound of milk produced was sreported to Lo



0.38 1b in goats and 0.8 1b in cows (Fredarick, 1975). Tho
milk producing capacity of goats and cows was als0 compared
by MorandFehr and Sauvant (1978) who observed that the

average fat corrected milk yield per day per kg live welght

was 22,0 g for cow and 35.6 g for goats.

Glven proper atiention, goat can fetch a substantial
income by way of a subsidiary wvocatione Every part of this
anima)l i8 o valuable commodity. Tile goat is the principal
meat animal in Indiay contributing aspproximatoly 35 per cent
to the total meat produced from livesitock except poultry
(Mudgal and Devendra, 1979). o©Out of the 355 million kg of
mect obtained £rom sheap and goat in 1967-68, 244 million kg
wore contributed by goats. The number of animuals slaughtered
was around 27 million which constituted about 36 per cont o2
the total population of goats in the country (Wational
Cormission on Agricultuve, Report, Goverrment of India,
1976). Goat skin is an important raw material for the leathor
industry. Goats and goat produncts today contribute part of
India‘'s merchandise entering world markets. India hsving
68 million goants accounts for 17 per cont of world goat
population and it produces around 40 = 45 million kg skins
per year acosunting for 22 per cant of the world production

of goad skins. Xte hair is used in the manufacturo of rugs,



roped, brushes, druggets aete. depending upon the variety.
The hair obtained from goats differ in quality depondin:
upon the bread. Moheir obtained from Angora goat is used
for mbking blankets, pile fabrics, lining nets, shoelccas
etc. Peshmine is the bairy underceat obtained from the
pashmina goat and is used for meking zobes, blani:ets, bags
etc. On an sverage these goats produce 112 g of pashming
{phatragar, 1977), <%he total quantity of hair obtsined
annually from pgoata in Indies is estimeated to be 4,516
metric tonnes which include 40 tonnes of pashmina (Hudgal
and Davendran, 1979), Goat's meat 1s delicious and its
milk has curative proporties for wozemn, asthrm, peptic
ulcer and hay fever in children {(Subbezrama Neidu and
Seshngiri DRao, 1979). On weight tmsis the solid excreta
of tha goat is several times zicher in nisrogan and
phosphorus contant that that of cow or buffaio. The total
quantity of oenure obteined from goat in this countxry 18
estimated to bo 34 million quintalsper year. One hiectare
of lond receives sufficiont dvessing of weuure if 4,500
goats are folded there for & night (Bhatnager, 1977).
Goad's urine is egunlly rich in nitrogen aund poiaah and 1s

more valusble than that of any other species of animmls,

Tho goat has certain inherent qualities of woll known

herbivorous fecding habits, high digeative sfficlaency of



erude fibre, high fesrtility, short goneration interval and
docility. Goats have higher capacity for digestion of
orgenic nutrients of the diet (Janz and Msjumdar, 1962

and Voroa and Mishrs, 1978).

Corts can thrive andg peintain theisr body condition
satisfaetorily in such extremes and adversa clrcumstances
as comparad to cattio or shesp. One reanzon atiributed to
tids is the superior caproity of the gont for dicesting
coliulosic material (Davendra, 1971), Devendrs (1978) has
discussed in detail the possible resasons for the better
digestive efficiency of goats which include such fectors os
the nature of tho diety level of feed intake, rate of
salivary secretion, pattern of rumen fermentation and rate

of movement of ingesta along the alixentary iract.

The goat differs from other ruminants by its high fecd
intake ond <epecilally by its capacity of coasuning large
quantities of foraxo. Comparcd {5 cow or sheepy in terms
of u&it body mize, they can consuss dry matiter, to the extent
0f 645 = 11,0 per cent of their body weight as ageinst 2 = )
per cent for casttle and sheep (Drannon, 1066)., The dry

mattex capacity of goat averages 2,0 = 3.5 kg per day.

Surprisingly few rosesarch data are available on the

anisali's fecding habits and nutrient requirsments, wmost
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probably bacouse thiec animal specics has not been tho
subject of interost for scientists for many years as
compared to other domaeatic animals. Ilowaver, scveral
woricers in different pares of tihwe wrld have earnestly
startod attempts to dovelop this spaecies of animml for
production purposcs., MNost of ths nutritiomal prineiples
applied to goats have boen transposed frowm the data
obisined Lrom cattie and shecp without validation. The
limitad data available at present on the various aspects
of goat fgoding would stross the necd to cszrry out wore
detaliled investigations in this diroction., The presmnt
investication was token up to asczess the optimum lavel of
protein required in concentrate mixtures of kidas to achievc
waximum daily cain and efficliency of f@ad conversion at

leanst cosnt,
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REVIEW OF LITERATURE

Among ruminante, oatitle and shesp hevoe received
considerable attontion all ovaer the world but the situation
rogording gont is one of total nesleet (Devendra, 1979).
flowovery it has now Lgen well recognized thnt the goet has
gpacific fasding hobite ond natritional characterlstics

Just llke any other spoclien ¢f demestic aninals.

Dry mritexr consumntion.

Gonts dAiffer from othor ruminants by thoir ability to
consure poro faed particulariy fornges. Rindaig (1977)
reported that although goats could consume dry sstteyr only
about ono slixth as that of cows, tho dry eatter counsumption
of goat in proportion to the body weight was moyre than thac
by cow or shacp. A higher dry sotter intake has been
reported for goats by many workors (fivanuon, 1906; Mackenzio,
1967 and Mehoswari and Talapstra, 1975). The aspparent
superiovity of gonts in digesting some feeds zore efficiently
hes beon confirmed by Mla g% sl. (19602 and 1960b), this belng
particulzrly true for certain nutrients Like orzanic mtter
end crude fibre (Jung and Majusdar, 19562 and Devendra, 1978).
On the other hand, studies cayrried out hy several workers

(MaJumdnr, 196083 Devendra, 1967; Singh end Sengar, 1970 and



Saxena and Meheswari, 1971) tend to sugsest thint per unit
body size almost similax Quantities of dry wmatter ara

consumed by goats as that by cattle.

Hutriont requizoements for meintenance.

Many workers both 4n India and abroad have carriaed out
studics on the mmintenanco reuuirements of goats. Goats ara
fonnd to have a lLowey basal metabolio rato in comnarisoh to
other farm snimales (fitaman at al. 1926). Investigations
carried out on the encorgy refuircment of goats by French
(1944), Tamaki (1950), Devendra (1967), lackenzie (1957),
Lindohl (1972), Eentleach and Reyburn (1976), Rindatg {(1977)
and Hnenlein (1978) indicote thet adult goats require for
meintemnog ebout 0,90 kg starch equivalont per 100 kg body
weight, tho slight variations reported Ly the abiove woriiers
being atérlbutnbl.e chiefly to the difiormcol in breed, sax

and agro=-clisntic conditicons of the area of study.

The gquaniity of protein retuired for mmintenmance of
¢goate has aleo becn e subject of interenst foy wany workers
(Mo jumdar, 19603 Mackenzie, 19673 Devendra, 1967;

Kentlgach and Rayburu, 1976; Rindsig, 1977; Singh and Mudgal,
19773 Huston, 1978 and llneonlein, 1978), Uhile lower figures
ranging from 45 g « 90 ¢ of digestible orude protein per

100 kg body waight have bLeon reported for mmintennnce of



adult goats (Mackenzla, 1967 ond Devendra, 1967} higher
figures abova 100 g per 100 kg body weight have also besen
sugnested by many othor workers (Kentleseh and Itmyburn,
1976; Rindsig, 19775 Singh and Madgal, 1977 and Iuston,
1978). The procedure employod for the determination is
found to influence the figures arrived at for protein
requirement, & very low figurae of 65 g/100 kg being reportod
wvizgn the requirement was assessod from Endogenous Urimsy
Nitrogen values (MaJjumndar, 19602) ns cowpnred to 114 g/

100 kg vhen nltrogen balance techniquo was edopted

(Ma Jumlar, 1960b).

hNutxdent Requirements for Productions

Litersture on the reuuirements of nutrients for the
various productive functions in goats seems to bLe rather
scanty. The energy roiuired by lsctating goats for the
production of each kg of milk reported by some of the
workers has boen found to vaxy frowm 300 « 325 g S.E.
(Mackonzia, 19673 Nevendra and Purns, 1970), while higher
figures of about 0.4 kg are a2lso reportsd Ly other workers
(French, 194)3 Tosaki, 19603 Kentleach and Meyburn, 1976;
Rindsiz, 1977 snd Huston, 1978). The protein requiremonts
foxr each kg of milk produced, reported by the above workers
show almost uniform values of 50 g - 70 g exoept thet

reported by Huston {(1978),
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Recairements for Growthe

Very iittle informotion &o available at present on the
nutrient requiremsnto of gont for optiomum growth, The
nutricante regquired by kids wvelghing from 9,0 kg have beon
reported by Freanch (1964) in terms of S,E. and protein
equivalent. Moackenzia (1967) has suggeated a ration
containing ona part of digemtible protoin for every seven
parts of S.2. for cptioum growth in kids., The energy
rejuivrement for grawth in kids fias been recorded as 3,0 ¢
of S.Ee. per £ live weight gein Ly Devendra and Purns (1970),
Hemeniodin (1978) has rgcommended the nutrient requirements
of kids from f£irst to elghth wonth of thalr growth period
of males and femalos separately in terms of dry mtter,
digesiible protein, fat, fibrey nitrogan-free-sextract and
Turopean sitarch units. Morcy (1979) in her studies to
detarmine the mutirient requirexsnts of growing kids, founa
thnt per kg Live woight gainy, Alpinse - Malabayi crossbred
kids reguire 7.01 » 7.9 kg of foed and 086 « 0,9 Iz of
N.CeP. and 4,84 « 5,31 kg of ©.D.N. respectively in
ditteront groups of kids maintained on differsnt planes of
nutrition: Almost einiler volnes hoava been reported Ly

singh (1980).
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and found that all groups staried to consume concentrate
and roughage ad libitum from thres weeoks onwrds. lio
significant differonce in elx monthe average deily gains
batwaan kide weaned graduslly in 12 wvecke after U7 or 124
kg of milk was also noted by Eker st si. (1939). On the
otiier hand, kids fed milk vaplecer diets seamed to have a
low rate of gein in studies carried out by g,';s.ahlchundm
and Arors (1979), possibly duc to tha lesner blological
value of protein of milk replacer compared to that of

whole milk,.

The influence ¢f type of comncentrate fed and the
gquantity of concontrate fed sn the growth of kids and the
composition of tissue formed has also been studied. Growth
studies conducted on weaned Japsness native Lids Ly Haryu and
Komeoka (1974) dndicotad that when yellow meiza wes usod as
tha sole source of protein in the test feed, the l:ide
showai insignificant gain in weight while iucliusion of
soyabsan meal upto ebout 10 psr cent of the D,C.P°. brought
about satisfactory gain. DPabadghao at sl. (1976) in their
studies with male Berbari kids esintzined on either

genchrus ciliaris alone and with concentrate supplement

reported thot the animnls given supploment gave meat with

wore protein end fat., Feeding concentrites resulted in
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grezter llive weight gnin and afficlency of econversion in
studles cevried out on fattsning lamhs by Dsvendra (1%67).
Similer obLservations hesve boon recorded in lsunbls by Sivieh
«dMudeliar {1977) who alsc observed an increase in dreesing
parcentage as the Lovol of concentrata was ineressed in
lamb ration, Studies cerried out on leambas by Peter and Jordan
{1973) inaieated that tho dlotary protein Levol signifloanily
influenced waight gain, enorcy and protein effioiency ratico
and body protein levels, Mulkthorjee gt al. {1980} reported
that kids paintained on higher plane of nutritior had
euperior body welght gcain end Lody measurements till they

attainad oaturity.

Level of protein in the concentrate mixture 13 reportad
to dufluence the perforzance of growing kids by many workers.
In & study conducted to evaluzte the effgot of dietary
proteln concentration on the growth of kids using four levolo
6% protein, Tanabe, Haryu and Tam {1977) obsorved that tho
primals fed the-hlghost lovel of 20,9 per coni protein gavo
maximun gain in weights A simileyr observation h=s been
recorded by Mec Dommld ot al. (1976) in lnmbs fed varying
lovols of protein in the ration. Akinsoyinu @t al. (1976)
reparted an increase in the digentibiliiy of erude prxotein

and weight galn with incresse in levaels of protein in the
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diat of West Africon Dwarf gonts. In studlies of Louea et al.
(1975) whers threc groups of kids of Damascue breed were
maintained on 10,9y 14.7 and 1646 per cent crude protein in
the diet, significant inoresse in weight gein, protsin
intake and concentrate intake occurred with progressive
inersase of protein in tho diet. Increasad delly gains and
betier fecd conversion efficlency have alsc becn noted by
Jamss (1978) in kids fed 15.%4 per cent D.C.P, 88 against

Te3 pey cent D,C.0, in the ration,

Similar obsexvations of better performance of animale
with increase in distary protsin level have been recorded
in lLambs Ly various worikers. Sharma and Mitial (1977)
using Shree lavels of corude protein viz, 8, 12 and 16
per gent in concentrato mixtures of iembs rgported that the
animalo ceaintained on 16 per cent protein attained maturity
ouch ¢arliexr than thinso malntzined on lower protein levels.
Delwani et al. (1975) in their etudies with Noli lLambs o
astudy tho effcct of various levels of protein supplemantution
(20, 16 and 12 per cont) racorded thot the animals f£ed 20 per
cent oxude protein in tho diet hed meximum average deily gains
wvhon compared to those fod lower levels of protein. On the
othor hond, Lakshmiparayana and Raghaven (1979) could find an
inoresnse in growth ratc of leubs with incresse in protein
intake only upto o certain leval, tho rate of growth decliniug

when the protein level incresscd beyond 15 per cent.
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MATERIALS AND METRODS

Andmals,

Twenty four orcssbred kids (Saeanen x Melaberi and
Alpine x Maloberi) of approximntsiy 3 ~ &4 months of agoe and
weighing om an cverage 8.4 Ik selected frow the ficck
maintained at the All India Comordine ted Research ProJect
on Goats for Millk Production, Mennuthys formed the
exparicental subjacts for the study.s The kidas were divided
into four groups (Group I, I, IIX snd IV) of #ix snimals
{3 talco and 3 femmlos) cach as uniforoly as powcible in
rogurd to broed, cge and weighte ALl the animnlas were
doworped and dippod sgalust cctoparaaitas before the

copmencenont of the axporimont.

Dict,

The kide in the differont group® were mtintained on
difforent concertrate wixtures with varying crude protein
contoht vize 16, 18, 20 and 22 per cent respectively., uhile
kide in group I recgived congantrate mixiture containiing
16 pexr cent of crude protoin, these in groups II, IiI and
IV zocoived concentinto mixturee containing 18, 20 amd 22
per cont of crude proteln rospeotively. ALl the concentrato
oizturer woro iso caloric. The percentege ingredient compo-

sition o the comcentrate mixtures used are given bLolows
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Concesntrate mixtures

Ingraedionts I ir IIX v
Coconut cake 10 27 17 10
Rice bran 12 10 10 10
whaeat 35 20 20 20
Horaegsam 30 30 0 30
Dried unsalied fish 10 10 10 10
Deoilad grouﬁd—

nut ¢ake - o 30 17
Hineral mixture 2 2 2 2
Salt 1 1 1 1
Calculated crude

protein (per cont) 16 18 20 az
Calculated total

digsesstible nutrlients 70 70 70 70

{per cent)

A R O D D U 0 O O D D Y D O A o e  Se T3 B of A Ao B e A M G W e e e O PP

Vitablenad ABODS' wag incorporated at the zate of 25 ¢

per 100 kg of esch of the concentrave mixture so that esch
kg of the mixture had 10,000 i.u. of vitamin Ay 6,25 mg of

vitamin B, and 1,500 Le.us 0f vitamin D Jack leaves formad

3.
the gole roughags for the experisentml animmls.

*rach gram of vitablend AB,D, {Qlaxo) contains 40,000 1.u.
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ot vitamin A; 25 mg of vitamin B, and 6,000 44ua of

vitamin Dju

ihe percentage chemical composition of the concentrate

miztures angd Jack leavaes are shown belows

an - - CH 0 ol U D O O € SO E A B¢l e T A (el TR A o Ad KD g e MRS S -

Concantratao mixtures

Natritional molety Jack

b 4 IX IIx Iy leaves
Dry matter 90.h 8944 8942 9043 41,3
Crude protein 1648 - 1861 204 2243 12,6
Bther extract 37 4,2 Je3 he? Lol
Crude fibre be3 bez 46 5.0 1946
Total nsh 11.7 10,2 1he2 124 843
Nltrogen-{res-
extract | 62:5  63e3 575 53e6  5BeR
Mothods,

The animals in all the experimental groups (group I, IT,
11T and IV) were given initially 300 g of concentynte mixture

daily alonyz with Jjack lecvos, Afler every eix weaoks the

concentrate aliowanco for the axperimentsl animels in oil
gxroups wes incressed by 50 g each taking into consideration

the increased nutrient necds of the animals comnensurate with



17

the growth increment. Jack lezves which formed the sole
scurce of rougingo, wos given 3d 1ibitum to sll ithe animnlo
throughout the exporimontul periods The concenirste mixture
wae alwys given afigr mo%atoning it in order to pravent
duotinagss and to stimulate fecd consunption. All the kide
ware provided fresh weter ad Libitum. The animmls wers
maintained on theiy respective fecdiug regimes for a period
of % months, Records of daily feed and fodder consumption,
wealkly body weights and fortnightly body mensurements
includinz body length, hearit girth, paunch givth and height
at withers of animals wore mmintained througliout the
expsriusnt, BDlood s2mplos were collected from all the animin
at the beginning,; middle and at the and of the experimant,

s0dium oitrate belng uscd as the anticoagulmnt.

At the ond of the experiment s digestion-cumematabolisy
tedal fnvolving five duye collection period wns carried oub.
Oonly male animals f2om cach group wera usced for the metabolisr.
trial. DPuring the collsction period, the animals were kept
in speoinl metaboliam cagesuvith all faclliitlies for feeding,
vatering and colliection of dung and urine uncontaminated by
any feasd residus or dirt, Ropre-entativé samplas of
concentrate misture os well as Jack leaves wors collected

daily for the determiuction of moisture content and to
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calculate the dry matter intake, The dung was collected
manElily 88 and vhen it was wvoided. The dung collected
each doy was weighad coccurately, mixed and a representative
sapple at thio rete of one fifth of the total duantity was
atored in & refrigerator. The ssmlec collected from each
animal and preserved during ihie entlire collection period
uere ioter pooled and usod for chemicul Rmlysis., Specielly
made rubbar linad funuvel shapad condulta with accessories
vere used for tha collection of urine from each animal, tho
urine being collected? in amber coloured bottles containing
sufficisnt quantitice of 25 per cant sulphuric acid as the
preservativa, Tho total cuantitios collected each dmy

ware meansured accurately and an aliquot at the rate of one
tenth of the total volume was stored in amber coloured
bottlea under refrigeration. The pooled sacplos of urine

ware usgod for furthor chemical analyais.

The haepetiologiocl studies included estimation of
haemogloblin, packed cell volume, plesme proteln, plasme
calcium apd plasmy inorganic phosphorus. Ilzezoglobin wam
estirated by Cynmmethaomoglobin method (Benjamin, 1974),
using an Erme Laowophotometeor. Pulret method (Gornall
at ol. 1949) wne eaployad for the determination of plasun

protein, DPlssme calcium was determined by the Clark and
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Collip modification (1925) of Kramer-Tisdall msthod (1921)
and inorganic phospliorus by Fiske and Subba Row (1925}

method,

The focd and dung samples colliectad duping the metabolia:
trisl) vere subjected to proximate ammlysis as per standard
procoduros (A.0cA«Csy 1970)e The nitrogen content of urine
was determined by the Kjoldahl wothod (A.0.4,C., 1970). Tae
' calcium content of urine wms estimted by the mothod
doseribad by Clark and Collip (1925) and irorganic phosphorus
by Flake and Subb: Row method (1925). The dnta wers statis-

tically mmlysod by the mathod of Snodecor msnd Cochran {(1967).
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RESULTS

pata on weokly body woighte of animnls in groups Iy
IT, T1I and IV sointaingd on the concentrate mixturcs
contadning 16, 18, 20 and 22 per cent of crude protein
rospectively ara set out in Tables 1a to 1d end rspresented

in Fig. I.

The average daily gains of tho oxperimontal cnimalis
in tho four groups are shouwn in Tables Zan to 2d and thelr
statintical apalysis &n Table 3. Dnta on the body
measurements of tho animis viz. Dody longth {(cam), Height
at withers (cm), Heart girth (cm) and Paunch girth {(cn)
reeorded forinightly are presented in Tables 4a to kd,

58 16 3y Ga to 6d and Ta to %d raspectivoly and
statistical owalysis of these measurenents in Sables

g to 1%,

The fecd efficioncy of tho experimontal animals
mintained on tho four diastary regimes are given in Tables
12a to 123, ropresented in Fig. 2 and statisticzlly

abalysed in Table 13.

Tho dry mmtte: consumption of animzls agxpressed ia
kg per 100 kg body wolght racorded during the metabLolism
trial ave detailsd 4in Tables 1da to 144 and their

statistical apalysis 4in Table 13,
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The peroentage c¢hcmical composition of dung and the
totnl volume and tho nitrogen content of the urine voided

by the animals during the metabolism trial ara shown in
Table 15 and 17 respectively,

The digestibility coefficlients of rutriants in the
ration calculnted from the data obtaincd from the metabolism
trial are detailed in Tables 18a to 18d and the szatistical

amlysis of the results in Table 15 to 23,

Data on daily retention of nitrogen of the experimantol
animale ero sst out in Tables 24s to Wwd with Lts statistical

analysis in Table 25,

fmematological vnlues of the animnls in the different
groups recwrded at tho beginning, middie and at the end of
the feading experimaent ara prewentsd in Tables 26z to 206d,
27n to 274 and 28z to 284 respectively and the statistical

analysis of the individucl paramster in Tables 29 to 33.






Table 2o, Avers;e daily gein (in g) of animels minteined on the experimental
rations for m period of 132 days.

Group I

Anicm} Initial bogdy Final boddy Total body woldght Daily eain
nuntar veight (kg) woight (kg) eain (kg) {g)

916 155 3261 16,0 1253

222 T2 158 8.6 65.2
32‘!3 640 13¢8 T8 591
AnM BS Ge2 1840 9.8 The2
3252 Te5 4.9 Telt 5640
Foh 27 Se3 6.7 10.4 7848
Averazge 8e3 1546 10,1 N 76e5
B.B. :1 o5 .:2.8 .(_"l.lb :10.5

WAIZVIPYI I NSV IR CASTIT AN IV LBRCUAD 20T IBSUVVS INT - A TR CIADVI VRO IR SITNUIRLD S 322353
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Table 2be Average dally gain (ip @) of aniumls waintained on the axporimental

ratione for a period of 132 daya.

Group IX

Anical Initisl body Finel body Total body weight mily gain
number veight (kz) weight (kg) gain (kg) (e

919 Be1 1568 Te7 “58.3

924 Be5 19.2 107 S81.1
3235 103 18.5 842 6241
SAM 9 Te1 21,0 139 1053
FaA 38 7.5 178 103 7840
3242 8.6 170 Bel 6346
Avernge B4 18.2 049 7he?
S.Ee 2045 0.7 =0e9 22

P L e el R gt o B et Rt e Py TR R T B e b B e e e e A R TE L L ey P P o F e e ey 21 3

o3
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Table 2ec.

Avernge daily gain (in £) of animals maintainced on the experinentsl
rations for o paeriod of 132 days.

Group III

Amitel Initial bLody Final body Total body weight Daily caln
pusber weight (lg) wsdght (i) gein (ig) (&)
923 95 1848 %¢3 %0ed
918 940 2041 1.1 8h,1
3238 1.7 2040 8.3 62,9
SaAM 10 Geg 159 9.0 68,2
3237 76 173 9.7 733
FaA 28 501 13.5 8.4 63.6
Avaroge 8.3 170 Se3 70.5
SaEe 2049 2i,1 204 £3.2

OISR ISRON I OSA SIS .S SNNOAESC ACNESNOHRIrISNTIN.S IBURST INJADDICTIDSIAHTSETING 1SS



Table 24, Aversge deily gein (in g) of animnls maintained on the saperimenial
rations for a period of 3132 days.
Geoup IV
“Apimnl Initial body Fluadl body Total bod;} waight ™ily gain
ouzber voicht (ke) woight (kg) gain (kg) ()

921 9ekt 170 76 576
32k Do 167 75 5643
FA 23 6e7 141 Tolt 561

925 Vel 22,4 132 100.0
3253 8.0 107 11.7 8846
T8 107 78 221 14.3 108.3
Average Seh 1847 10.3 179
[ :OQLF +%.3 :‘.3 2‘9-8
BHOUROeoGs  OC oSS anandad oI ISCcoRAtIIETITAIRT SRS SENNTUARDNUIrIRIAISSITO T L anIsInnDny



Table 3. Analysis of variance - Average dally gein.

DRI b o e s o D D O T 0 b B 0 D 0 s R ot Oy P AP D P S 6 2 8 4% B B Ay oD e -

Source ag S8 Mss r

LT o e - T e T O L T

o

Groups 3 187.77 62,59 016 (H.S)

Error 20 7807.3% 350437

Total 23 799511

BIIUNS 13 AL TELE-Q IICDUNINICISVIBVUQATI ST TIRIDIGIR W 331 WA DIILED L3 S02W 0 INen

HeSe = liot Significant.



Table 4a. Tortnightly Body iength (cm) of the oxporimental animals on the
four diatary regimes.

Group I

Animal ; .
ouher ! 2 3 “ I 6 7 S

916 50 32 53 56 56 56 57 60

922 G2 42 h2 45 46 47 hg 40
3243 36 a7 39 41 43 L4 45 4
AAB 86 42 43 U4 4 4o 50 52 53
3252 as a9 40 L2 45 44 LT 51
Fan 27 39 40 43 42 43 44 4y 52
Average 41.2 LR bR.7 4543 4647 4.5 49,2 52,0
S,.E. 22,0 2Re2 223 2Re3 2.1 22,0 PATS 218
Loe it B do g s oo fute s e B o o oo B SUNPUIY v B . Fors § =S o SN P 1o . 5 - -0 £ § 2. [O9) A eFER e T e T AT IMIDISTTIIT T DI LN0ILINR I LI

8¢



Table 4b. Fortnightly Body length (cm) of the experimentol animals on the
four dietary regimes.

Group II

Antml 1 2 3 4 5 6 7 8
219 38 39 40 43 44 47 48 54
o2k 41 L3 45 4y 49 51 53 56

3235 43 4s 47 48 30 52 54 57

SAH 9 %0 42 44 47 50 52 54 L1]

FA 38 38 40 42 44 4g 48 50 51

3242 39 4 43 45 47 49 50 52

Avorage 35.8 5148 43.5 45,7 477 49,8 515 She2

S.E. _?_OQB _'_*_0.9 21.0 208 21,0 200 ;I'.‘ «0 210
- Qyracs D IVST IS LRASUOC IRV ITIISAVNBTTISOLNITIBNAIIALT SQUABREOERNAT IR

€



Tabls Le. Fortoightly Dody length (cm) of tho experimental animals on the
four dietazy roglmea.

Group TIX

D R 45 00 W0 Nb & OF M e 5P W A0 A 4 WSO8 A% B8 D R P O WD T D S G I e W e S w4 S5 G SR s b 2 M WR S A G G O Y S B e D S U D e D W A D v B e

Anioal
bor 7 2 3 4 5 6 'd 8

oo
al

523 L0 b2
918 37 38 LY
2238 42 43 &4 L7t %9 53 56 59
SAM 10 38 39 41 53 by 46 4y 43
3237 39 Ly 43 45 47 ho 50 33
Fo 28 as a6 38 40 42 43 L5 Lé

D W > v S g G P A0 K A G SR WP~ W G e S S G S S OB A i G i Do gD e G mhy A D b T ey -t wn =S us vu o%

by 49 52 Sh 51
43 45 43 51 55

Averase 98e 5 35.8 41,7 Lhz 6.2 43,5 505 5340

S B 2140 211 2140 *1a1 2ia1 215 217 221

BOoSASOL oGRS dIRNILSDIS I I oTRNOOaIUARTUEATR ITNJSONTICN D G . I3RS JRS ISR TIT - NS00

«c



Table 4d. Fortnightiy Body langth {cm) of tho exparimental animals on the
four dietary regimes.

Group IV

R A A D G SN SO D M Gt S P A P I AP AR D WP O S O P D LD NI D e e ek S 5B kD G c S ) SR PR P LD mP AP Y G G S ek A T P ae e VI O R S el M T Ml O W &R W

Andmal
ounbar

-t

2 3 L 5 6 7 8

oS e - o TP uth o P v e wF g NP 2 ViR - 47 O CR O S €2 OF v T P O W 8 o B0 g i - ) I O A S B i wi S 5D D P e off O on gy &5 AR e T ay O EF W

921 40 L2 4 46 48 51 52 54
3241 38 &0 43 46 48 50 s2 54
FA 23 37 Lo 43 4s h 53 53 54

a3 38 La 48 ho 52 S5 58 61
3253 38 bz L 47 49 50 52 55
r,5 107 35 33 41 43 45 L6 L3 51

P GRS R G 03 Y S B DS R o7 GV £ G TP €N G A FT = R Gy SN 2T S0 €3 N P e vl v Gl 55 G e w9 Ol (5 SR o8 On £ G S A0 G £3 <0 S0 w0 i 23 A Gl 93 Yo W~ O P

Average 377 407 5345 460 48e3 Kl 5245 S5he&

Selee :p.? :p.? iﬁ'7 :poa :9.9 1102 :1.3 :].b

RO OSsSNAGUROLRSEIATNGSNUDICTIITISRSITISRAERETIU ST ISV DRI 2T AU TSN 1008 saeontg oo

ffg



Table Ja. TFortnightly Height et withers (cm) of the exverimental animals on
the four dietary regimos.

Group I

Aniunl 3
number L 2 3 4 5 6 7 3

aé 55 57 59 61 63 65 66 &7

922 47 48 50 32 54 52 - 57 53
3243 L8 48 50 52 53 54 55 56
AAM B6 52 54 56 58 60 61 61 62
3252 51 53 54 56 58 &0 62 63
Fa-& 27 46 48 350 53 35 56 58 61
Average 300 51.3 53e2 553 572 5845 59.8 61.2
S.%. 215 215 21.6 21.5 +1e5 +1.8 21.6 216
BREIT w 2 T eSS ST ST . PO Sd Ll CdS3 L mBUESdSaAnSIngassas s LT 7T 3 Py PPN 1. F-1-F-

a¢



Table Jb. TlFortnightly lieight at withers {cm) of tha exporimontal snimels on
the four dietzry wegimes.

group IX
Animal
nuoter L 2 3 4 3 G 7 8
210 50 52 53 55 54 56 57 58
924 51 53 55 58 60 61 62 64
3235 55 56 5% 50 61 62 63 65
SAM © 46 51 53 55 57 59 62 65
FoA 38 48 50 52 5k 56 58 50 o1
3242 b9 51 53 54 55 57 58 59
Avarace 503 5Re2 538 555 575 58.8 QD2 62,0
SeEe 21.0 2069 2068 20,9 21,0 +1.0 sle1 213

BRAAZCASE, AU SO TN IS SONII S OIS D B a2 IR ASONRQO I NI 1S S@IRn AamMuIsoos



Table S5ec. TFortnighily leisht at withera (cm) of the experiwental animels on
tho four dietsyy rexinos.

Group IIX

A CD AR 0D 5D G D S WA S S I Gat P Sk DB O e G G M D €S S i B S B P T D B B S IS W o A S G-t RIS S TS AN B R S M O Y G S D O S G P D v OB sal a 52 28 1 el o mp

Animel
puaber 1 e 3 b S5 6 7 8
G233 a5 Y4 350 o1 6n én 6l G5

918 53 54 56 58 59 60 61 62
3238 &6 57 58 59 60 61 62 63

SAM 10 L 50 52 53 sh 56 57 59
3237 ha 49 50 52 sh 55 57 59

F A 26 L L6 43 20 5% 52 s 55
Averaga 50e7 52.2 538 5565 56.7 580 B9.1 60.5
5.5, 2105 2169 +1.8 2140 21a7 PARY 1.5 2125

[+ £~ Parb i Fad o Eu for § & Fob i e Boe R oS Gror-irarfe oot BEalNLL Bl i Suod- o. Wl s Lo Jo F oo BB & B ro i Xt 1t BB St & SO 35 SN e’ [ et o I3 S MR goasanoaGTgoasmnoD

FAY



Toble 5de TFortnightly Height at withers (cm) of the exparimantal auimals on
the four dietary ragimos.

Group IV
Apimal
usber ] 2 3 & S5 6 7 8
923 53 54 55 5% 58 59 60 61
3241 52 53 54 35 57 59 60 6z
an 23 47 48 50 52 5% 56 57 59
925 . 1 43 50 52 35 56 59 62
3255 51 53 56 58 60 61 62 64
F 8 107 49 Si 53 56 59 (3] 63 65
Averageo h9.7 512 5360 550 570 5847 6062 61.5
S.B. :_'-2 _'t'-' :1.0 _tl «C _'5;100 31.0 _4(.0.9 iO.T
B\BIJITUSTY0 DOV IIICTO I IISOTN AT IITET SV DVIIIEANTITITD TSN TISTZL OIS G SIS, IBDSS

8t



Table €a. TFortnightly llexrt girth (cm) of the exporimental amimals on the
four dietary regimesn.

Group I
Animal -
number 1 2 3 L 5 6 7 8
916 [ 64 65 65 66 67 69 78
922 47 48 52 53 53 54 56 57
3243 46 a8 49 50 52 54 55 56
AAM B6 53 54 55 57 58 60 62 &h
3252 49 50 50 53 55 56 57 58
F A 27 46 a7 50 52 53 55 57 59
Average 5048 51.8 53,5 550 563 577 5943 60.8
S, _13.9 32.6 _"?_2.5 -_2.2 _:2.1 220‘ :2.2 12.3
[TSGOWTRNLS AT ASMESRS ST SSN NSNS IS D SIS ISy 3T 1 L1032 el =S ERaN..@snnounuonns

6e



Table 6b. Fortnightly Heart girth (em) of the oxpsrimental animals on the
four dietary regiumes.

Group II
Animal
nuwber ! 2 J L 5 6 7 8
919 51 52 53 53 54 55 56 59
o2k 52 33 55 57 60 61 62 63
3235 55 54 55 57 58 59 61 62
SAM 9 50 52 54 56 56 60 63 63
FZA ae 31 5h 55 56 57 58 59 60
3ah2 51 54 55 56 58 57 59 60
AVerags 51e7° 532 5445 55.9 575 5843 6040 61.5
S,B. 30;7 :_0.,4 2_0.3 2068 :008 209 :1 «0 :‘ «C
BN INON LI R ASRUSCIT AN IS S SN an S ALY SN S VNS T RS TS TSI IR I e

on



Toblo 6c. Fortnightly Hoart girth (cm) of the oxperimental animnls on the
four dietary regimes.

Gzroup XIT
iy 1 2 3 4 5 6 7 8
923 53 15 55 57 58 61 60 62
918 53 54 55 57 58 59 60 62
3238 53 55 57 58 59 6o 61 62
SAM 10 4o 51 52 54 55 56 57 59
3237 4y 50 51 52 5% 56 57 59
F i 28 46 49 48 52 53 53 5% 55

L e - - B et L

Averago 5042 51.8 339 5540 56.2 575 5862 598

S+Bs 213 214D 233 2l.1 =100 2l 1.1 1.1

B[S DIIT. T 3 438 Mt CTWAIKE AN I3 o vl wBTSA TSR L ASSIELE DAE LG L2 Ao 3T nET
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Tablo 6d. Fortnightly Hesrt givth (em) of the ezperiwmentnl animals on the
four dlotury regimos.

Group IV

Animmd

numbsr i 2 3 4 5 6 e 8

521 54 55 55 56 57 59 60 61
320 51 52 53 54 56 55 57 58
FA 23 4o 50 53 54 55 56 57 57

925 52 55 56 57 61 62 G4 66
3255 50 52 sh 57 58 59 60 61
Fzs 107 32 55 56 57 58 59 61 63
Avaerage 5163 5342 5445 55.8 575 583 59.8 6140
S.B. 2047 208 20,6 206 2049 2140 stal 13

HEBIDNITHIIONIIC IRTNEITTEIT ISWB 24 1 RASVLATIDVIV I ANESBI IV L T ETEDTY S DTSS0S NS



Table 7a. Fortnightly Paunch girth (cm) of the experfwmaental anitmls on the
four dictary rogimes.

CGroup I
Animm]
number 1 2 3 4 5 6 7 8
016 ™ 75 76 ' 79 g0 79 81
522 39 59 60 62 63 65 65 66
azhs 57 55 56 58 60 61 6z 63
AAM 86 63 64 65 66 66 65 6% 66
3rs2 ' 56 57 58 59 ld] 59 61 62
A 27 56 57 58 59 60 61 62 62
Average 6048 61.2 62.2 635 Ghe7 6h.5 65.8 6647
SeE. :’-9 3300 ;"_3.0 2300 :_I-_joo $302 3_2.3 3_300
BB AZ =BT AT SIDALIDF I L2023 s (43~ AR R o B DU RS - e b i B 3= S 3 L L I LAY 22— 3= -Re] K § TSSO NWES LN NI A TIas]
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Table 7b, Fortnightly Psunch girth {cm) of the ocxperimentasl amlmnls on the
four Gletary regizes.

. Group II

Apnimnl
nunber 1 2 3 b 3 6 7 8

919 59 61 6R 63 64 65 64 66

924 59 60 61 é2 63 65 66 G8
2235 62 61 63 63 64 64 65 66
SAM 9 57 58 59 60 62 44 66 68
Fah 38 61 62 63 64 65 66 67 68
3242 60 &0 61 62 63 64 65 66
ﬁ.verage 59-7 60-3 61 «3 62.3 63.5 61‘.7 6505 67.0
S.E. +0e7 206 206 2046 20k 203 204 2065

kit



Tabls 7c. Fortuightly Paunch girth (cm) of the expori{mential animals on the

four dlstary regimes.

Group IIX
Andmal
number L 2 3 h 3 6 7 8
923 60 61 62 63 64 65 6o 67
218 60 61 62 - 65 07 69 70 72
3233 63 64 66 68 69 (¢] 71 71
SAM 9 59 GO 62 63 65 66 67 66
3237 37 60 62 59 6o 60 61 62
F A 28 55 56 58 59 60 61 62 63
Averagce 5900 60.3 62.0 62-8 6"4.2 65-2 6602 67.2
SeBa 2.1 7.1 21,0 21.4 21,5 217 +1a7 »1a7

WIEDT ~F3S3 N L LD A WSS I TR BU ST AT .

33077 ENWITBLADTL =SS
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Table 7(1.

Fortnightly Paanch girth (cm) of the oxperimentnl arimale on tho

four dlcetary roglmes.

63
62
58
63
62
68

7 a8
65 66
G3 64
59 60
65 G6
64 66
70 Kl

WP ot o WD e P M T P o Y AR W WP A O e ol D e 9 W i et D v s G B ST AR B T - ¢ o T E

. Group 1V

Apimel,

naRber ! 2 3 4 5

921 62 63 65 64 63
324 57 58 59 60 61
Foa 23 53 53 54 55 57

925 58 39 GO 62 61
3255 57 58 59 GO 61
F 8 107 62 63 6 66 67
Average 58,2 590 G0 LU 61.2 61
SoR. 2ieh £1e5 21.5 41.6 +1
BSS.303270.3 D5 TJTL S2T 1S s R D0ITT

7 62,7
3 i‘.j

INSEEES WS T o 3ITIET B Ve Teaw I T

64,3 6545

:_105 _2105

oot IvsRgoOan
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Table 8. Amalysis of variance = IDody length.

Source it 4 88 MSS F
Groups 3 121 .L‘éb 1‘00‘1’86 5493%%
Error 20 136-“96 6.825 '
Totol 23 2574960

SIMISINISNASS S L IS ATt n . m A C YOS -2 2N TIOLIIIDNISAITII S 1,230 .2 I
#¥ gignificant at 1% level,
Critical difference at 19 levgl w 4,201

Critical differonco at 5% level = 3,1463

Pair wise eomparison

Group mweansz @ G‘ G, 03 014

-~

1083 14,33 14450 17:70

Je S
3467

--
L]

- Q‘ a Ge34re

0,17 (N.S)
2.84 (Nos)

2,67 (M.38)

£
Y
t
[+
®
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Toble ¢ Amalysis of varisncs « Height ot withors,

Source dag 8s M38
Groups 3 22,46 7487
Xrrorxr 20 190450 e 3525
Total 23 212,96

0479 (N.5)

NABCONCIASAICTIGIVEARSDIUALUIANCSOATIUTRISAVCSIDACIIRAICZIC 220W

NeSe = Kot Significant,

Table 10, Anslysis of vearisnce =« Heart girth.

Source ag 88

P B v D M0 D A A 40 P 1 TR WD B B P D S gy i U a3 e

r

Groups 3 046 0.15 0403 (N.8)
Erroy 20 ‘07-50 50375

Total 23 107,96

B30 G033 RSN JEQMAGDEUO@ESRSI NI IS JE2URDAQ TS RO

KeSe = Not Significant,



Table 1t. Anslysis of warience - Paanch girth.

Source az 58 MSS r

Croups 3 170 5.66 1.34 (B.5)
Error 20 8L4ea3 4,22

Total 23 101.33

BESRBEIISTIQAILIISCINS MBS CUAR IS S BESWOI RIS 2IIAT COZEMERTESESIIRNAI VSTV IIIITHL

NeS. = Hot Significant.
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Tablec 12a., Faeead efficiency (kg faed/kg weight gain) of animmls smintaincd on the four
dietary rcglues.

R e -t v D . D o =2 - - - 2 s o st o D P e 4 i " B W D S A D N oy T A T L P e e A A R S Atk B4 S G 0 AP

Angmal ey oatter intake Ty oatter iantcke Total dry matter Totel weight Fesd

mumber from cosucentrates frem Joack lesvas intake gain afficiency
(kg) (g) (2z) (xg)

916 47.0° ' 5846 10546 5.6 Soli

922 30.5 37.7 68,2 8.6 Te9
3243 32.4 29,2 61.6 78 79
AAH 86 300 3047 61 .6 948 6.3
3252 32,3 29«7 6240 7-14 Behh
FA 27 33.4 321 6545 10.4 Ge3
Averace 3h.b 363 70,8 10.1 Te2
S.Be :205 :’4-6 s 7., +7 -Ll 30.16
QIS JWS 2% muSDTa I 33 I3 4 =33 .2 3fr L3822 TISIT P TUNOSD IAEEIINTN D s3mmi AR 3 "I LIS 2.3 371 SOy



Table 12b, Fecd effictency (kg feed/kg welght gnin) of nnimls maintained on the four
disctary regires.

Anfesl Doy matter dntake Dry matier intake Total diy matter Total walght Faed

mzber from comcentrates frem Jack leaves intakc Gain afficicncy
(xg) £3)) (kg) (g)

3519 359 2841 64,0 TeT 8.3

024 ) 3.1 a7 7068 10,7 6a6
3235 2644 297 6641 o2 8.1
SAM 9 3767 30.1 67.8 13.9 4,9
pA 38 35.4 3060 6524 10,3 6,3
3242 3648 28.1 64.9 8ok Te7
Average 35.9 2946 66.5 9.9 70
SeEe 206 20,6 21,0 209 205

BRI OIS TE LRI T 2O ITE DI LS80 W0 L0 L L SUR T LS T v et 4 L BEESNAIS I IS T e T2 3 e -3 TR 23 23 0 L3 I



Table 12¢c. Feed efficlency (g feod/kg weight gain) of animclas maintained on tha four
dietary regimes.

Grouvp YII

Andmel  Bry matter intake Dry motter intske Total dry matter Total weight TFeed
pwober from coucentrates IfTrom Jack leaves intake gain officlency
(¢) {xe) (xg) (k8)

S 0 0 0 > v A WD e D e St ot % D O 08 A ot n0e VAR c2 8 Y D O D - S WD P e G a7 5S G e im e U t R W L - e A Bt ot C e e w P

023 374 321 695 Ge3 Te3

918 372 3044 67.6 1.1 Gel
3238 33,0 3").0 67|0 8.3 £40
SAM 10 31.5 2548 573 0.0 Gol
3237 33a6 2642 20.8 De7 Ge2
F2A R0 33.1 27e3 60eh 8.4 Te?
Averaca 4.3 29¢3 G366 93 649
SeEs i‘;o :_1.15 :2.' :O.h _".'0.3
BRAJIJAT T - 23 T .BSTD SN IaCITRIVTISBRS IS IAIILTIIS AT ISEATW LTAN 3T, . 22 2 At . o= ST LD oo aTa

149



Table 128, Fesd efficicncy (kg feed/kg weight gain) of unimels mnintained on the four
dietary regimes.

group XV
Animni Dry matter intnke Ury matter intake Total dry matter Total weight Ffsed
number from concentrates f£rom Jjack Leaves intalke sain efficiency
(:g) (xg) (L) (kz)

921 337 252 590 76 T8
3241 33,9 2447 5846 Te5 T8
FZA 23 29«7 22,6 52e3 Tols Tt

9z5 33»6 313 6)4.9 132 i|o9
3255 301 2Ba1 5842 117 50
F 5 107 35 3.6 69,0 14,3 4.8
AVerajo 326 278 60.3 10.3 Ge2
Calo _'0;0.9 '_'r_‘os _f_zoh' 31.3 30.6

QUA-83.a0,3TT0T2F3WDIT 1T I3 00 T3 I FET 2T ST IA JSE Redl eS80 3 .0 330 TASU 2 . NAENRERSE YA IRINASIC TS
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Table 13. Amlysis o2 variance = rFecd efficiancy.

T T 2t e . e A G D D W R D T WD - - e - S e S B 0 = A e e O

Source df Ss MSS F

A D O - AT S P P D P D WA e G A S A = 0 U AP R DA GO PPl 5D M O G b TE At W) =h V= S = P e S S D R R P — AR .. - -

CGroups 3 S.13 1,04 0,88 (lie.5)
Errox 20 24,05

b S s o BT B @D e G B0 o m o W YOGl AD TP G R D o e S b v S TRt o o D I S G A D D B e N~ ae P

Total 23 27.18

Q3S INCE R ISBARSAZ[CASAISICEND INURDHA IV DU ADNE ISR IETEL.II SIS 2RI SRLys

HeSe = Not Significant.
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Toble tla. Dry matter consumption (in kg) of znimnls recordad during the metaboliem
trisl.

Group X

G A D T e D D B b D R B O G A e D PO W P S (P A o e L G o P e M U WS mGw o W B WD PP S AP 0% e Rl AR A o e v o iy W - PP B W

Daily dry matter Daily dry matter Total dry petter BSody ry watter intoke

Anim2i Antake Lrom intake from intake par day welght per 100 kg Lody
number concentratos Jack leavcs weight
() (a) {5) {g)
AMM BO 355.0 292.8 647,58 1843 3e5
3252 27546 241 ry-] 3171 11506 3¢5
FEA 27 36060 I70e4 7304 164 b4e5
Avarage 330.2 301.6 631.0 16.4 368
Selke '_)-'27.3 _!'37.5 :‘6201 _t‘.’ 3003
SGEY 2204720 3IDALIRI LT IADNILIN S IO LS WMR2YRNPYNOAODAG LAWY D SIIEOI W TUITI O IR ey, I*TouTT I he R4 SoSSoo



Table thib, Dry mstter consumption (in kg) of e nimals recorded during the metabolism

trisl.
Group IIX
Daily dry matter IDeily dry matter 7Total dry matier Body Dry matter intake

Apimnl intsks from intske from intake per day wveight per 100 kg body
nuzber concontrates Jack leaves weight

() (2) () (xg)
3235 20042 280.0 57642 18,3 3a1
SAN 9 348.0 37840 72640 2044 3.6
let a8 35640 378.0 73h.0 17.7 he2
Average 3334 345.3 678.7 18,8 3.6
SeEe 3‘807 :3207 :51-3 :008 _4'.003
WAPLIATASAI IS I IAADAARNIANSC IS CRAUSIVIGRIIEC0 3 QST I 2 - AV IQLUSIAIJIIT IALIN LEEI - a0 @23 3|



Table th4¢. Dry matter consumption (in lkg) of enimals rocorded during the motabolism

tricl.
Crowp I1X
Paily dry matter Jaily dry matter Totel dry metter Body Dry smttar intske
Animal  inteke €rom intake from intake per dny welght per 100 kg bedy
aumber concentrates Jaclk leaves weight

{g) (2) {g) (xg)

- o - 8 O W8 > D S W e S P B 2 Om -

-y - -l e - - oo an e e

3228 22744 3078 , 5352 19.6 27
3237 206649 2233 49042 172 2.9

018 2270 300.2 5272 2041 2.6
Average 2404 2771 517.5 19,0 27
SeBs :1302 _?_2700 1‘309 ﬁ009 :_0.9
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Table tid. Ury sstter consumption (in kg) of animmls recorded during the metabolism

trial.

0 L T O N O O R Ot ot e W P R D ek T e P et T P G O et S P e P o

Daily dry matter ily dry motier Total dry metter Dody

Anime}) 1intalko fyom intake from
nuzber concantrates Jjock leaves
(=) (&)

D TS e > e 06 = D B P 0 WD P Vh 40 G 4 G P B 09 06 S0 S b A M

P8 107 3600 364.8
925 36040 389.0
3255 3326 231.0

- an . e s <3 e O > WD o o

Avarage 3509 325.3
Se.Fe _'0'_ Tl :}‘703

- - et - -

Dry matter intake

intrks per day weight par 100 kg bLody
wolght
{g) (kg)
724.8 199 Je6
Th0e0 20e5 346
56346 18.8 340
67601 19.7 3ebs
+56.4 +0De5 20a2

ERICSCIQOIRTIAIS SRS SSSSOe SN OGRS 00l LENT NI SOOI Rs RSN Ao NSRSl SSS IS aBaSREINAno R ToR
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Table 15.

Apalysis of variznce = Dry mntter consumption.

o o >

Sourco dag 1) MSS )4

Groups 3 2,06 0.69 3s54% (¥.S)
Reror 14356 0,195

Total 11 .62

EoDESRIBIETL ITTIAN D DI DINT

Ss3Is e

NeSe = Not Significants.

-2 -1
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Table 16s« VPercentnge chewical composition of dun; (om dry mettar Losis) voided by tho
animls daring the maetaboliam tricl.

Croup Anlmal Total quantity Dry Crude Bther Crudo Total Nitrogon frse

number of dung volded ratter protein extract fLibre ash extract

in five daya
(e)

AAM 86 1 .890 50.9 27 025 1402 1‘}.6 e 39-6

b 3 9232 29255 4nLh 19.9 R 13.4 18.9 42,2

F26 27 14012 512 18.8 De9 1047 203 4G e

3235 1,408 5945 209 3.6 13.6 19.2 4247

ir SAM O 2,350 46,6 18,4 3.8 12,0 23«0 42,8

FA 38 2,365 5043 0.5 3.6 15.4 22,6 J749
.c::c:n:;ana::‘,__:Jz IOWNON IR LT IGSSAS 3. W =3 -2 “A == [ 7%= RPN S PRS- TS P L. 3~ P2 BU-F L Q. § I3 W -3
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feblo 16L. Percentago chemical composition of dung (on dry matter bosis) voided by tho
animls during the metabolism trisl.

ioup Apimal Total quantity vy Crude Ether Crude Total Hitrogen fxreas
nuxber of dung voidod wmatter proteln extract Iibre ash extract

in five days
()

3238 1,420 58a1 176 4.6 10.6 21.2 46.0
(I 3237 1,500 50.1 18.9 3.4 12.6 25,0 40,0
918 1,800 4543 1849 2.9 1342 21,1 43,9
P8 107 2,550 L2.2 20,0 Le2 12,2 2242 41.4
v 925 24780 h2.3 1843 3.8 15.4 2563 372
3255 1,645 5004 16.6 248 119 24.8 53,9

IR 2 St R CLadUoILITALIDTIBMIT. ISR TUIIDPIS IS OESET ISR NSS ST AT ISAcSaEInOEoInTN AT anNN



Table 17z, Total volume and Hitrogen content of urlne voided Ly the
animals during the metaboliem trial.

Groap Animal Total volume of urineg Ritrogen
Humber Number veided in 2ivae days nercentage

{(m2)

O M Y D e A W TR S A W <D IR A B wn B W W w2

AAM 86 2,348 0,48
I. 3252 2,440 OeltS
I"QA 27 2,698 1.92

D W P B e v O B S e KD G KT D 00wt D I S WD PR Y A o S A 0 B B > D I O 10 A e G T e P P 20 B O D D P Y Y B A D G A T e A - D U

3235 4,655 Oe 3l
i SAM 9 59225 Ce38

FA a8 4,105 040

WU rDB0S LS SAr U I SE OSSN SRG AN IO TERARAI ST DS AL DT S B e S S L eansss
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Table I7b. Totel volume snd Nitrogen comtont of urine voidod Ly the
anisnle during the metzbolima trial.

Group Apimal Totel wlune of urine Kitrogen
Kumbor Kumbox volded in five dnys parcantage
(m1)
3238 44505 CeR0
X1z 3237 2,790 0e63
918 163006 OeT2
st 107 52225 0.40
v 925 T30 0449
3255 6,080 Oe2:3
[ F=da N3 F o B P o o PO JR 30 W e L §- S8 - 5 £ 1o IR o B o R o Fobor 6 For R BB IR SRR F3 Vo BT A R T 3=t Ko BRI 00 SRR TR T B et NOT . ST R 3 = =1
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Toble 18a, Digestibiiity coefficlonts of nutrients in the experimental rations
obtained during the metabolizm trisl.

Group I

D 00 vt o T e T VR U P v DR P O kY WD Y L B W A L S G S Y B A ey G Ae S e e i T A P e T4 Wl S 24 P WD A T A Y = OB D D O G B

Animal Ritrogaon froe
Ler Py mattex Crude protein Ether extract GCrude fibrae extract
ARM 86 702 5841 68,6 61,2 8043

3252 Gle? 52.7 5943 5847 The6
F,A 27 T3e2 63546 The2 7642 791

- L A B O e W LD AN S e S S G AL P e W S0 o D o S L YD P W D (¥ BB M B 6 0 SO i A M LR Al Sk R =t A PP AP A Tl o e w4 P v e A B -

Average 69-& 58.8 67.“ 65.15 78.0
S.E. 225 =37 2b.3 255 217

BESITICTTIICILOETASTI L GANSIILSINWTL-IUTOIINC-SGAISN I ARSI IR ITIIOD L ITESSIS 20057 Dol LSS

7o



Toble 18b. Digestibility coefficicuts of mutrieats in the experimontsal retions
obtained during the metabolism trial.

Croup IJ

3 D TP e s 8 e ) Dt U A el £ D S - - B b A8 M @ D € W € e R D O S W e n e e B P A O

Animml Nitrogen freo
pumber Dy matter Crude protein Biher sxtract Crude fibre oxtroct

3235 707 611 6.3 6Ge5 792

SAM O 69.‘* 63-2 93.2 70,0 T79
Fah 38 67.8 56.8 7362 59,0 TR
Averapge 69.3 60.‘* 71112 6§.2 78.8
Selie ic,c@ :‘-9 31.0 _4;3.2 _-to.b
WACARSRMENIS  EH LR AN BOH IR SHBBASEBTUONIIT LSRIITIEIIDDE L SE S M ALGaE0 D P I AS S Ee
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Toble 18c. Digestibilily coefficieonts of nutrients in the experimental raiong
obtainod quring tho meitaboliam triail.

Group IiX

D R 4D G T D M P W R AP AL W B e TP ED . KD S O - - o b Eaad - s e

Animal . Hityrogen frae
be Dry matter Crude protein Ethior extract Crude fibye axtract

3239 69e2 1P 4 6he3 759 T4.6
32237 6801 051 Ti1e3 6L o8 T7+3
918 69.3 6h M 773 6941 75.9

AP Sa 0 P i P T TP NN U W Y R AP KD WA LB 0P B WS e SPGB At Y S0 P A CH R Y W AR Al S h A V4 A A AD D W e A 10 T e D Sl A e P s 2 e S A O

Averago 68.9 65-1‘ 7' «O 69‘9 T59

S.Be 30448 207 238 £3e2 2048
HAUAD IS GNPV ETH 2300238200 1IN IADEm I T O . MTESNSIIANSIINASESTOoASSTESSR NS RO ST



Table 184, Digestibility coefficierpts of nutriants in the experimentzl rations
cbtelined during the motabolisz trial.

Group IV

Ty 5D W Y AR R D WD GRS U0 O s P €0 Sk 0k G P G YR R T P U PP T AP WA B AR SO O W G A P R e 55 SR W e e S A3 S G048 G en Sl va s WS W B L2 B g 1 2 Y P ¥ T ¥ Y ¥ + ¥ 7 ]

Anirmi liltrogen Zrec
numboer Dry matter Crude protein Ethor gxtrect Crude fibra extract

.5 107 69,9 00e1 72,0 T2 T76
925 68,2 673 7he3 60,9 789
3255 706 734 82,1 68,0 76.8

W C et s Rt AN D S GO 0 6D G P WL A W B GRS O T A R TR B R S P60 G T S G G B O o D S 56 B A GP L Gl SR G G P SN $P A e w1 P D D YR A

Averaga 6966 68.9 76a2 6647 77.8

SekEs :p.? ‘;2.3 :J.O 33’0 :p.ﬁ

4

BAFD2SASID[TOULANNEE EOURSISRANERARNCTAMRICIUICOIURIECORIOA|NT AL LMA Lo MNESa TRATNITI0 I AARANSS.2Dom
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Table 19, Analysis of variance = Digestibility coeffiocients
of dry matter.

Source as SS MSS F

Groups 3 0,78 0426 0.05 (11,9

Lrroxr 8 45,32 5467

Total 71 L6410

AR I s RANGE SN AU EI S AN S Ea I I S NaS S SUNINESSISEURIVILT OB 2 ITIIDIOND

NeSe = Not Significant,

Table 20, Analysis of wvariance = Digestibliity eoefficients
of crude protein,

sourcs a2 ss8 ¥SS F

Gz‘oupl 1 93. 22 6“;&1 3.67 (N.S

Erroy 8 140436 1755

Totad 11 333.58

WEGAIIZITAIIATDN - IRIZIVNSATAEILLEEES ISIINISHOAC NI S 2109 ITI_RER

¥NeSs = Not Significant,



Table 21
cf Bther gutract,

69

Analysis ot variance -~ Yigestibility coefficients

- 3 et . 0 0y 24 S D 0

Gource ag 55 HSS r
Grouwps 3 135405 45,02 139 {i1.0)
¥rzor 8 259,70 32,46

K200l e 2 i A 0D o 0 0

Total 11 39k,75

EDABNEN S 1 0UNLE IIBOLISONHS YR RuIHEm A IER NI RRWERATHRNBECD $ I LED )

NeSe = Mot Significant.

Table 23, Analysis of variance -« Digestibility coeificionts
of Crude £ibre.

Souroo ag 88 MSS K

Groups 40,98 13.66 0606 (i1,5)

Brroxr 1823,01 R2T88

Total 1 1863499

DWITERICOJRASTIALNA ILAVIIILIDRDIEN ITADODIIOS CH QADABRFT DD 2

NoSas «» Not Signifieant.



Table 23, Analysis of veriance « Digestibllity coefficients of
Hitrogenefree-oxtract,

0 08 P D ke e T ST P T T P T D Y O Y o A S A 08 S D D A S A E N G D € SR P S i R G @ M G . £ AN ED S R WY S et e

Seourcs ar &8 H3S r

DD s o W OB O S 3 G ARG T SR T GO T D OB A S R S WD A D A P A TR e WP W n o

Groups 3 12.98 4430 1.37 (1,5)
Brror 8 35.08 394

S . R Gl S D RS e R A AR G S D AP M e S s i B s T D D D P > G oW P S R N T B G S 5

Totad 11 48,06

MEICSCSOISLINVNI ST TSI .IICASUNPINICEIPEQD OIHNIILDISOITOAESOADND] IDNIATIALTITIIDT T2

1eSe = Nob sign’-’icﬂﬂt-
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Toblo 24a. Nitrogen zetention {g/doy) of onimsls on the different distary wegives.

Group I
Apisal HNHitrogen Kitrogon Total litrogen out~ Hitrogen aut- Total auitge Hitrogon
puchber inteke from intake from 1intaka of go through go through of nitroegaen retontion
conegntyrates jack leaves nityogen duug urinea
-3} (s) (=) (g) {z) {e) (g/fday)
AAM 86 4746 2945 77.2 32,2 12,2 HLR) 6e6
3252 370 2b.41s 614 20,0 11.0 40e1 hen
Fzﬁ 2 4843 374 8547 29 5 3062 59.7 Se2
Ave?age ’3[‘03 30."% 7&.8 3062 '7.8 1-'8.‘ 5.‘5
SeEs 337 :308 271 2.0 3602 5;‘-0 407
D DIIWEIENIDG AL L N VWAL DSTER JLARDDT DMV QETLET  HLSATHRMS RWISAT ISTIHSDSCEAT NS TAIAD AR, QAT DIOMII W TSI LR
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Tabile 24b. Witrogon retention (g/day) of animels on the differcnt dietery regiucs.

Croup II
Animal HNitrogen Nitrogen Total Titrogon oute Hitrogen out- Total outgo HNlitrogen
number intalie from 4intske from intalke of go through go through of nitrogon rotention
concentrates jack leaves mitrogen  dung urins

() (=) () () (g) (e) {c/any)}
3238 4340 28.3 72 279 2541 5300 2.6
SAHM 9 50e5 3842 88e7 3246 R040 52,7 Te2
FQA 38 5106 38.2 89.8 3808 16.1’ 5503 6.9
Average 50 34,9 8342 3340 20e5 53.7 59
SeEe :2072 3303 &600 1’,302 _205 _'0_‘0.8 _-7.-.1.2
LIV IRBTI ATR I~ Aer 35 3T T SEHL LB TTI2T L IWS W L3I LB EIDAS 1633 LI . 2D oS SSSSSSD 5.5 oaz.ai3 DS T T2t TL i~}
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Teble 2Lc. Nitrogen retention (g/day) 02 animmls on the different distsry regimes.

Group III

Anfimal Nitrogen Nitrogcxi Total intake Nitrogen Hitrogen out- Total outgo Nitrogen

masber 1ntai:el £rom intake from of nitrogen out go g0 through of nitrogen retention
concantrates Jeck leavaes through urine
dung

(a) (&) (e) (o) () () (g/any)

3238 3861 31,1 69e2 231 1361 368 6.6

3237 3548 18,0 5348 182 17.6 35.8 4.9

918 3840 303 68.3 2bh 9e4 33.8 6.9

Average 373 26.5 6368 2169 13.4 35.3 640

SeEe :0.8 _0“5.2 _#_5.0 :‘ .7 _0'2.“ :0.8 2_0.8

BABLCRISCIONRTIAC IS IBRIDCSDADEREADS FNDLAGR L L TISA L L LAGEDICRASATCASIINRADNILED LATAOSIIEII LT IR LTI
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Teble 2id. HAtrogeu ratention (g/doy) of aniwals on tha differcnt dietary regimes.

Group IV
Aunimml Nitrogen Hitrogen Fotnl NHitrogen out-. Nitrogen out- Total ontgo Nitrogan
uuisber dintoke from $ntake from intake of go through go through of nitrogen yetention
concentratos Jack leaves ‘aitrogen dung urine
() - {s) (g) - {e) {e) {2) (g/cny)

T 107 6he3 3844 102.7 3h.8 209 8557 9l

925 6543 38.4 10247 33.6 36.8 704 645
3253 594 2343 82.7 22,0 261 43.1 6.9
Average 627 33e4 9640 30.1% 28.0 5841 Te6
Se¥s ;"06 350 :607 ;"_2‘-' _’Ll'O'Z ’ £605 _‘_009

VIITPIACITICORB - SITD IIBVSURICTEDL IS ITO - AGERTEGIASERGIADIANITLSIIIVNIVWSIILO I ATLID UXHRADSDCAO IS DN -2
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Table 25. Analysis of varionce « Nityogen retontion.

Sourea ag 85 WSS r

Croups 3 8.35 2.78 1.17 (W.8)
Error 8 19.03 Re 378

Total 11 R27.38

DRIDIICELIAD LDLDOTNBE TIISRUST SuudasS oo SN o IS I LguEIRTomM WDy 3T S0

HeSe = Hot Sigﬂificant-
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Foble 26a. HBaematological valucs of the experim

beginning of the exporiment.

ontal anipals recorded at the

Group I

Animal Packed ¢oll Icmoglebin  Plasma protein Calelum Iinorganic phosphorus
nunber volume (g/100m1) (e/100m1) {mz/100ml) {mp/100 mi)

916 3340 11 77 10.2 4,5

922 370 1 'i.B Tel 8.0 4,8
3243 30,0 12.0 8.2 132 4e3
AAM B0 39.0 1.8 8e1 12.0 L.8
3252 42,0 10,0 8.8 12.6 4.6
an 27 39.0 De0 Te7 11.8 360
Avarage 3667 10.9 79 11.2 4,7
SeBe _’;‘ o8 30-5 :ﬂ,z _‘:0-8 30-‘
SQDCIITD T .U - -_‘.2::.2-—-_:2»3—:—‘..QJI-'JZ:_!JJJ:::JEQ‘JJ Bl L ASRRPESEDIIFEI I —-TS LAQNoRSog IsTazaOnaSlIan

ne



Table 26b. Hacomtological valunes of tho experimontal snimals raecorded at the
beginning of the oxperiment,

Group II

~—— o - Jrsy 2 s AP VP Y B B B e B > " BV O e D D AP O TP o B VY D S B

Animal Packed coll Hoewoglobin Plasoe protein Calcium Inorganic phosphorus

number volume {g/100mk) {g/100m1) (mz/100m1) {g/100mL )
919 3.6 11.6 el 12,0 Gl
924 27.0 11.2 Ze1 14,0 Seks
3235 31,0 10.2 7ol 11.0 Sol
SAM 9 43,0 12,8 77 12,0 %8
FoA 38 44,0 11.0 6.2 11.8 Selt
3242 4045 12,4 Te7 $12.0 4.5
Average 364 13.5 Tel 121 5.6
Selle 27 20,4 20.2 204 043
Z2BIQIATU SIS CST A0 0PRSS ANOASTIDVANITIS2OAIABOTAITON[ECL L AAST ISRRANSI S JNSUILBSTUSD 1IBSWUIS ST ULAT
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Table 20c. Hrematological wvalues of the experimentil animals rocorded st the
beginning of the sxporimasut.

Group IIX

Andimal Packed coll Haemoglobin Ploxma protedn Caleius Inorganic phosphorus
oumbeyr  voluma - {g/100mi) {g/100m1) {ma/100m1) (mz/100mL)

223 4100 10.4 76 11,0 4,9

918 41,3 12,6 5e9 12.0° 6.7
22338 30,0 12.2 Teb . 12,0 56
SAM 10 3940 . 10.0 To6 134 L.6
3237 36.0 946 8.5 12.2 L6
Fzﬂ 28 30.0 17.6 Tt 1360 Geo2
Aversge 3642 1.1 Tl 1243 Sef
S4B 2241 20e5 2004 203 0e3
SuUnmgasOooLTIgen . 12 OF 35 RS I I5-POIN. PENL P UK S S QLR £ - U - S IHSSSRDASRS @R TSI RODIN AT SC W LSS0 L T
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Table 20d, Heomatologlical values of the oxperimental animalt recorded at tha
bsginning of the exporiment.

Group IV

D O 0 8 D 4 e > e Y B S W Dy B R o D b P A PN D s 2 D B P S B W D e T b O e P g - —— -

ApiEn) Packed cell Heemoglobin  Plasma protein Celcium Inorganic phosphorus

nuzber  volums {z/100mL) (s/100m1.) (/10001 ) {mg/90CmL)
o2t Lot 1040 Ge5 12.,0 55
32541 3640 De2 7e6 13.2 59
FA 23 370 11.8 766 12.0 549
925 3840 12.2 6.9 13.0 5.8
3258 3340 12.6 6e2 12,0 6.9
Fo8 107 3640 9.8 8e5 130 3.8
Avearage 3648 1029 7.2 126 59
SeBe 21:0 2046 2044 +0.3 2062

DD ARSI CBEIUOTIABZIVIAZTOIONIZ A[LALISIIADL L. TLRAGELR-TIISANATRTUADNCAATIULIALL 1A 5T LT oS0 LB



Table 27c. loematological velues of the oxparimental anisels recorded at the
wmiddle of the experinent.

droup X

A D U 5 SE T GO R S R MNP W A FEB v A T e B OB D v e e ) S e e M T D S S PR A D AR A S D e RS 4 G W A e e s T o P e WS g My ER NS O G R v me b b b N e WD O OD o A

Animal Packed gell) inemoglobin Plamma orotoin Cnlcivm Inorganic phisaphorus

mumber  voluns {g/100m1) {g/100m1) {zmr/100m1) {(wg/1C0OmL)

016 35.0 Beb e | 110 HBe2

922 © 36,0 12.8 6e5 12.4 Seb
52h3 3340 1142 Te5 136 “e7
AdM 86 4140 12,8 8e5 116 58
AT 370 12.4 Oe5 T3e2 Bed
FEA <7 38.0 10.2'} ﬁog 1360 Bel
Aversga 3666 11 - Te? 123 5.3
GeElo _’gi . | _':O.? ;@:‘Q.S 2_00&' :;9.2
MIIDTQIRIDTL L8 T 232080 s e T3 mad 2 PO Y JUE P, JUPREL DL ¥-3- i PRV 1 DU DU FS- SERNIRPL [ g . % « TS T~ 2 42 ¢ 32 3.0 LA OTD



Table 27b. Hoommtological values of tho exporimental animals recorded at the
aiddle of the experiment.

Group IT

- —-—— " B e > et U O D O N B U o S o e 2 B ek D R U e Y S 0D D e W o P P D S 2 o om0 0

Animal Pacicad cell Inexoglobin Plaskr protein Calcium Inorganic phosphorus

number  volume {g/100m2) {g/100m1) {=z/100m1) (z/100m1)

2919 38,0 10.8 BeS 12,4 L&

o2 hi.0 14.0 Tal 14,0 L7
3235 43,0 11.0 8.8 840 4.8
SAKM © 3840 12.8 8.0 12.2 5,8
F:!A 38 15700 1368 Te7 11.L) 14.8
k2 370 11,6 Be1 10.8 4,1
Average 40,7 123 8.0 11.5 4.8
S.E,. 216 3046 202 2068 2042

SMIIQDEDAALDE O3 7 3D 35T IV 233 LTt e D L3AI A LUYDWETIT SUAT Do AIDD . 2 C2ATAE DS .S 1maIes



Table 27c. Ikematological values of the axzporimontal a nlmals vecorded ot the

middlie of the exporiment.

Group III

Animal Packed.coll Menogliobin Plasmn proteino  Calcium Inorganice phesphoruz
pumber  volume {z/100m1) {g/100m1) {sm/100m1 ) {mz/100m1 )

923 38.0 14.2 Be5 12,0 57

918 3340 12.2 846 10,0 4.3
3233 h’ 0 12.8 8e1 12,0 6-2
SAM 10 hz.0 1.4 Y E% 4 13.6 4.8
3237 2640 940 8,8 12,0 53
Foh 29 370 Sls 6.8 13.2 5.3
Average 3642 11.5 8.1 12,1 5.3
SeBe Rk 20.8 0.3 30e5 £0e3
GBS ES0RATSS ™ THISICTTHIOETIIICIRLIIANQADTT OIS SOOI SR -2J i oS 2.3 IS TS Sex ITSES



Table 27de Imemmtological values of the experimental anisals recorded at the
middle of the axperiment,

Group IV

D U o > D D D e 6 D D e 0 O S U o B T U D A Y 6 B e e - Py S T e P U A P T R 4 R P o e o T O et n a8 o SR

Animel Packed cell Haomoglobin Plasma protein Calcium Inorganic phoaphorus

numbor  volume {a/100m1} (c/100m1) {mg/100al) {me/100m1 )

az1 1140 12.2 TeT7 120 5.9
3241 42,0 1042 8.1 12,6 7ol
F2A 23 4640 948 841 124 6.0

025 k2.0 11.8 T3 13,0 503
3255 370 1042 8.1 132 503
.‘?2.‘3 107 413.0 508 €% 4 12.8 Lol
Averzge 418 10.8 7.8 1246 57
Sele f_’ 2 3006 ﬁo." .4_'0.2 3_0;2#
QUSSAI o wEleudl SS 3BT SIS ET~ISIT L OZIIISE SAaa ISR AUMONISSSOSSSHEEN F ICASTImtIsSTII T rrasanIT
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Teble 2Ba. u;lemtolostcal. values of the experiuental abpimals recorded at ths
ord 0f the experiment,

Group I

——
‘

Anims) Packed cell Basoxoglobin Plasme protein Calcium Inorganic phosphorus

nucher volume (g/100L) {e/100mL) {mzg/100m1) {mz/100m1)
916 R7 0 9.6 77 106 Se9 _
022 2740 10.4 Tl 11.8 Sekt
3243 34.0 9.2 Tl 120 6.0
AAM 86 42,0 11,2 Ze6 12,0 5¢5
azsa 30,0 840 Toh 11,0 Selt
le\ 27 270 Geb - 6.5 10,8 53
Average e 9T Te2 114 5.6
SeE. *24 2044 20.2 +0e3 +0e1

WO gD« E RS GRS HI R ARSI OSSO N.ILARRISHA I I ISR I RIN IVTS IS INOIIARCITEN
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Table 28b, Haemmtological valuos 0f the experimental anirmla recorded st the
end of tho cxperlimente

Group IT

D o T T 0k O 4 T o e D 8 6 o S T A S 1 s BB s T W P < 8BS A v W T e o o A A S A 0 mm P S A G A e FR b sn e Am S 4 g

Animal Packed ¢Gll imemoglobin Plasea protein Calcium Inorgoe mic phosphorus

number  volume (g/100m1) {£/10021) {mg/100m1) (mz/100m1)

919 28,0 114 Te? 12,0 640

o2k 370 1046 7ol 15.0 6.h
3235 32,0 Qe2 Tek- 100 5.2
SAH 9 3540 11.0 76 1ieb 67
ToA 38 35.0 10.6 Ge5 12,0 5,8
3242 28,0 8e6 Tel 11.0 560
AVQI'ZGO 325 1062 7.2 1'-5 5.8
S.E. 216 204 202 2044 0e3
BSOS T 3T s e weS AWl tam =SS 32 TS S 4 T DA S S ISR, LS. - SIS 3. 2 . - Y T 23..3 -2 C- A= —1~1
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Table 2Bces Ilmematologicel values of the oxperimentzl animals recorded at the

end of the experinmeat.

Group IIX

Animel Packed cell Haemoglobin Plasma protein Calcium Inoxrganic phosphorus
nunber  volume {g/100m1) (8/100u1) {mg/1001) {re/100ml)

923 30,0 10.6 7ol 1340 6.0

518 31.0 9.6 65 12,0 G
3238 28.0 9.6 6.8 12.& 5.8
SAM 30 2640 9eli el 13.0 6.4
3237 28,0 Te 71 10.8 1Y
FzA 28 310 9.6 Te1 120 549
Averace 29.0 9.6 6e0 12,2 59
SeE. 20-8 b [+ 794 _tO-" 30.3 :0.,

BVASIC[AVSICO WL IIIVE T ITIFISIRDIAEDILDT ST T LT oD L TeITIEEMEM I 0 LSS 18T A0 IS0 5 182 0INo00
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Table 26d. Mhermtological welnes of the experiwental animmis recorded at the

end of the experiment.

Group IV

Anlmel Packed coll Haemoglobin Placme protein Calcium Inorganic phosphorus
number  volume {c/100m1) (5/100:1) (wz/100m1) w£/100m1

021 32,0 12.0 8.2 14,0 6.8
32h1 : 31.0 946 7ot 13,0 6.2
l-‘2A 23 37.0 10.2 6.8 12,0 5.6

925 3540 1.2 Dot 12:8 Goli
3255 3340 9.8 76 13.0 6,0
F.Es '07 33.0 10:25 706 13.0 6.0
Aversge 33e5 105 y I3 13,0 6e2
SeFEe 209 :_0.“ 20e2 20.3 #2062
BQUMSIRIIDCN ITIILSSANTE JSUANCHNSACSLETHID AN IEUWRTID2[HI I VDR 1332332555 7 3798 15 3 R -1~ 1t ¥-F % 1 §
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Table 29, Analysis of varicnee = Packed eell volunme.

Souree ar sg Mss P
Groupe 3 141,662 47,221 1465
Periocds 2 6624225 331.1125 18,564+
Error 66 1177.332 17.8584

Totml 71 1981,219

ERBCAPIMWILWI2ICENIVIFLASSAURSWEET LGN NI TANMERIILT 2 I -0

«# gfgnificont at 1% level.

Critical differcnce at 1% level = 3,235

Pair wisa ecomparison

Roriod mears 3 P, P2 PD
365 3848 31.6
PE - P.' = 269

Py =Pgy= L,oes

Pa - P, B TR0
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Tablo 30. Analysis of variance = [lnexoglobine

P Y - e n D v A0 PR D b D G P 00 A MR D AEae T e e o P 2t 0 e s D bl D MNP T . S S o mh © e =t S msssiane
Source ag ss MSS ¥
CGroups 3 563976 11,7992 1.48
Periods 2 28,7287 14,3643 11,804
BLrror 66 80,0479 1.2130

Total 7% 114,17

PBOASISNGSING (N8 T o2 LSS0 ITAMDER ta NS 200 IIoieY 3l S snaa Er-1 1]

sugignificant at 1% level.
Critical difference at 1% lovel = 0,843

Pair wise comparison

Period mesans P P P

1 2

11.1 1.5 1060

P,=P, = 0.39

P2 - P3 s PeB%%

- P = Telius

?3 3



Table 31, Analysis of variance =« Piasma protein.

Source daf 8s Mss r
Groups 3 040357 0.,0119 0.0t (N,
Periods 2 4,090 240496 1.0h (N.8
Frroy 66 130.,1744 1.9723

Total 7% 134, 3091

[ 1oyt it i~ o Yo R o R - B SO R I I R - L P E R T L T P P PSPPIy o

NeSe = Not Significant.

Table 32, Anslysis o2 variancg < Calciume

Source dar 88 MSS »
Groups 3 13,8818 h.6273 2,78 (N.s
Periods 2 0.1464 060732 0s04 (N,
Brroy 66 109,9962 1.666

Total 71 124h,024L

SBEalQAZRAI8ACHO3 Vv EIARANB G IR IIIIVSRABVCNANT SAVHIPEI ISIAEDN

NeSe = Not Significant,
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Sable 33, Anclysis of variance - Inorganic phosphorus,.
dource as 88 Hss )
Groups 3 5.3083 1769 5-3#“'
Peoriods 2 54,8250 2.413 Te20u%
Erzror 66 21.8570

Total e 31,9903

BYISOTUADON IGRJENAZRDIIBoOIAISTIILIBSSITASETRLSTIBD E MZSA ATl 3ESD

Pair wise comparison.

Group Comnarison.

Criticai difference at

15 level a 0651
Critical differonce nt
5% level m 0427
Group Meanas G' Gz GB Gl;
5,19 Sa4 559 5.93
G:., - 01 - 0021
GB -G = Del4O*
G, =6 = Qe Tl
GS - 02 m 019
Gu - 02 n Qa53%#
Gu - Qj = 00315*

Period Comparison.

Critical differemce ot
153 2evel = 0,441

Critical Aiffarcnce i
555 lewol a 0.332

Period meanns P' P 9

2 >
50845 5626 546

P.‘ - pz » 0.‘9

P, = P‘ = Oalite

3

pn - Pz L 0.61:4‘
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DISCUSSION

The results obtained during tho course of the preaent

investigativn are disousscd bolow under seoparate heads.

Growthe

Tho rosultes prescntod in Tables =3 indiemte that thao
kida maintainad onn the four dietary regimoes for a perfod
of 47 months oxhibit almost idontical growth rates, the
average daily wolght gains of the animals in the four grouns
Iy Iy, IIT and IV balnog 7Ge3 & 1065y TheT £ Tely TOe5 & 302
and 7742 £ 9.8 g reospectively. Statistical analysis of tha
data (Toble 3) roveal that thora is no significant differcuec
in growth rata of the animals mointained on the four diatary

sregimes.

Differont worikors linve reported varying crowth rates an
dally gains in grovwing kids. For Darbari iktide o2 O=12 month
02 ag0,Singh and Sengar (1970) recorded an overall daily gni
of only 20-40g, liowover, Singh and Sengar (1978) in o study
to nssess the growth rate of kids waintained under two
diotary trentments reported on avorage daily gain of 79.0 ¢
on g yotionmade up 0f concentrate minture, gram bhuea and
grean arvher fod ad libltume. While studying the effacts of

various treatmonts on nutrient ustilization by kids, Mudzal
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and Songar (1979) rocorded dnily gains of 19,1 + 2.7,

7169 2 39y 522 2 1.6 and 55.7 & 263 g 1n kids fed ratlom
containing control, formaldehyde trested, heat treated and
tannic acid treated concentrate mixtures respectively. VGhile
8ingh and Relkid (1979) could record daily guine of 33, 28 and
15 ¢ in Barbari kids of 4e5% months of age wvaintained on threo
rations viz. Bersoen hay alone and miztures of Berseen hay
and natural grass hay 4in two differant proportions, Mittal
and Panday (1978) reported highor daily gains of 58,0 g iu
kids of the same braocd but within the age group of 3=9 monihs
Jdohri and Tclapetra (1571) recorded the rnte of growth of
Jammmpsri kids from birth to 15th wesk of nges Thay oLserved
that Jompopard kids grow at the rate of 90 g/day, the males
and fomules having hardiy ony difference in tho growth ratc
upto the ond of 15th weclte The same authors recorded better
growth rate in the kids o¢f the seame breed under browsing
conditions (0.547 kg/weck) au against stall fod conditions
(0333 kg/week). Mercy et anl. (1981) in their studies to
ansoss the nutrient reoquireoments of Alpine-Malabaril crossbred
kkids, observed averago daily gains of 63.7 £ 53, Ghali 2 5.0
and 07460 + 2.0 g in threo groups of kids caintained on
difforent planos of nutrition. While Dabndghao et al.(1976)
observed an average daily gain of 43.0, 46.6 gnd 0.7 ¢ in

mzlo Porbarl kids fed different lovels of concentratas,
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Singh (1930) obtained an average dolly gain of 80,0 2 8.39
€ for Sironi l:id=z caintained on a complete ration bosed on

cow pea foddor,

In a study to evaluate the effect of dleatery protein
conecntration cn growth rato of itide using four lsvels of
protain, Tanabo at ale. (1977) observed maximum gain in
weight in ltids fed highost level (20.%55) of protein.
Inecronsed velght gain with iucroase in levols of protsin
in the diet is also woported by Akinsoyinu et al. (1976)
in West Africanm dwarf gonts and Louca et al. (197F) in kido
of Damascus brecds DIDoiter wvelght gains vith increcse in
dietary protein levol have alsc bsan reportad in ilsmbs by

Peter ond Sordan (1973)§ CGrebing st ad. (1973)s Shayma and

Mittal (1977)y Balwanl at sl. (1975) and Lekshminarayana
and Raghavan (1979), the obasrvations of the latuar
lindieating that inerense 4in welght gain takes placae with
incrensce in protoin only usto a cartain level, the rate of

grovth declinlng vhen tho protcin levsl incresaed teyond

15 per cant.

From & porusal of the rosults obtmined on growth, it
can be seen that tho overall daily gains cof the andimla
obsorved in tho presant study are cogparable to thoeq
reported by other workers for kids of similar ego grouns.

Tho rasults further indicota that the levels of pretein used



in the concentrote mixture in the prascent study have litilo
influence on the averago daily geln of kids in as ouch ea

no statistically significont diffexrence in daily geoine

could be noticed botween thae fouy groups of kids fed 16,

18, 20 apd 22 per cont crude protoln respectively.

Body wmeasurcments.

Datz presented in Tableo la-ld on body iength (em)
indicate that the avarags body length of the animals at tho
beginning and at the end of the experiment for groun f, I-,
ITI angd IV ors 5142 3 2,0 ond 5260 & 1.0, 398 & 0.8 and

5042 £ 140 and 3845 £ 1.0 and 5340

e

2e1 end 7.7 + 0.7

and 56,8 + %.4 respaotivoly. The initinl end finmal values
for height at withors (cm) 4in avimeils of different groups
are found £ bo 5060 % 15 and 61,2 3 0?6, 50e3 4 1.0 ana
62,0 % 163y 5047 2 149 and 6045 + 145 ond 89,7 + 1.2 ond
6145 £ 0.7 for kids of group I, XZ, IIT and IV {Table 5a-5d4),
It can be sean from Tablaa Ge«Gd, that the inltinl ond firal
values for heart girth {cm) for kids maintained on tha four
dictary regices ore 508 + 249 and 0.8 & 243, 51.7 + 0a7
asxl 6145 & 140) 5042 2 143 and 5948 2 141 and 53,3 + 007

and 61,0 & 1.3 respactively. Data presented in Tablea Ta=7d
on Panunch girth (om) show that whiles the nverage initinl crd
final volues for kids in group I awe G080 2 20 and 6647 5 Jo0
respactively, that for group II are 59.7 2 0.7 and 6740 = 0.5

raospactivolyy that for group III arc 5%.:0 +lel and 6742 &+ 1.7
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respectively and that for group IV are 58,2 4 1.4 and

6545 + 145 vespoctively. On the whole, a linear increasc
in all body moasursments is geen with incrense in body
welght. Statistionl analysis of the data presented in
Tablas 8-11 on the various characters, taking into

acoount the overall diffarences (om) batween the initiel
and fine) values indicate that there is significant
difference betweon the varlous groups only in respect of
Lody length (P/_0.01), the critical differcnce calculated
for the same at 14 level beinz 0.68. A greater gain in
body length is observed with each increase in protein level
fede With respect to tha other parameters atudied, no
signifticant digforcnce is wticed batween the four groups.
Litorature on the influonce 0f dietary protein level on
the gain in body measurements in kide and lambs ore rathesr
ncanty. Mukerjes et ml. (1980) reported a greater gain

in body measurements along with gain in weight in kide
paintained on a high pinne of nutrition, On the other
hand, in etudies carried out by wWilson (1938) and Dovendra
and Burne (31970), iids maintainaed on low plane of nutritian
had larges measurgments though their weight goin was leasos

than those mointained on high plane of nuirition.

The dota obtained on the verious body measurementa fox

kids oxxinteined on four dietary regimes in the present stusy
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are ln agrecment uwith those reported by Mukerjeo at al,
{(1980) for Brown Bengal kids of the corresponding age
group but the values are higher than those reported by
Bhodula (1979) for Sasnen x Asaam crossbred kids of

similar cge.

Faed efficlency.

The overall efficiency of utiiization cof feed for
growth in the case of kids belonging €o group I, IX, IIXI
and IV are found to be Te2p TeOp 69 and 6,2 respectively
(Tables 12p=12d), Statistical analysis of the data
presented in Table 13 indiente that mwo eignificant
difference oxista in the faod conversion efficiency of kids
between the various groups. Jlowever, the conversion
aefficiency was found to be highest for kids of group IV
recoiving 22 per cent of protein in the concentrate mixtura,
followed Ly group IIT ami IX and least in group I receiving
16 per cent protein indicating there by tiimt tha fecd
conversion efficlency is direotly propertional to protein
lavel in the fecd. This observation is in keeping with
the results reported by Grabing gt zl. {1973) and
Lekshminarayane and Baghavan (1979) who also could f£ind
increass in f9ad efficiency in lambz wlth increrece in

dietary protein level.
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Almost similocy fead efficiency values have been
raported fox kids of different breads by many vorkers,
Thomas et ale. (1976} recordod values of 6,13, 6.4 and
Tel for Jammapari-iolabari orossbred kids 4in their
feeding experiments with throe rations vize control,
ration with 20 per cont rain tree frult meal and that
with 30 paei cent ratin tree fruit medl respectively.

For Saanon-Mealubari oross kids fed threas raticns viz,
control and sxperimental yations with either rubber

soed caka or tec wasite us one of the ingredients, James
{1978) reported foad afficioncy values of 55, 6.7 and

6.8 raspectively. Mercy et al. (1981) during the courso
of their studies to determine the mutriont rfqutromonts
o2 kids, outnined values o0f 760, TeS5 and 7.9 for Alplne-
Malaborl kids mainteined on three planes of nutrition,
Aloonat similay valuss llove becn reporited by Singh (1980)
for goats fed a coumplete ration based on cow pen fodder,

A lover efficioncy of convermion o0f fecd hns beon obscrved
by Mudgal and Sengar {1979) in Deetal kids 4in their
studies to assess the offect of various treatitments on tho
utilization of nutricnts, the values being 11.76, 9.39,
10e53 and 10438 respectivoly for kids fed control, formal-
dehyde treated, heant treated and touni¢ acid treated
concentrate mixtures, The fesd convorsion efficlency of
lembs for growth reported by Lakshuinarayana and Raghavan

{1979) are also comparable to those for kids, tho values
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given baing G.89, 6453y 6,58, 6423 and 6,36 respectivaly
for f£ive groups of NelLlore lembs fed rations containing

12, 13y 14, 15 and 16 per cent of orude protein,

The values obiained in the presant study for efficiency
of conversion of faad by kids of the variouns groups receiving
differont protein levelsz in concentrate mixtures are in
agreement with thoce reported by Thomas et aol. (1976), Jamao
(1978), Mercy ot zl. (1981) and Singh (1980) in different

breods of kidas.

Dry rmtter consumption.

The aversage dry mastter cousumption (kg) of growing kids
expressad as parcentage of Lody veight and praesented in
Tables 14o to 14d are found to be 3e8 2 0633y 346 + 032, 2.7
088 and Je4 + Os2 respectivaoly for kids in group I, II, ZLIX
and IV mointainod onn 16, 18, 20 and 22 per cont crude protoin
in the concentrate mixture. Statietical analysis of the dala
civen in Table 15 indicate that there is no significant
dlfferencag betwoen tho various groups in ¢this regard. Similar
valugs 20r 4dry mtter comsumption have beon reported by mary
workers for kids of differcnt Drecds mointained on different

dietary regimes,

Saxana and Makasvari (1971) stated that the dry maticr

consumption in kg per 100 kg of body welght of Jamnapard goats
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ot Chakirangayr rangod 2rom 2,42 to 3456 whereas at Mathurn
4t varied £rom 1,47 to 265 kge Singhal (1978) has reporied
average dry motior intakes of 3.41, 3,06 and 3,06 kg for
Destal kids mmintained on threc ratious viz, control, ureas
basced and biuret Lased rotions rospoectively. The dry motuer
intake of growing Darbari kids hove becn enlouleted by Siosh
and Sengar (1978) tho valugs given being be4 per cont on o
rotion made up of concentrate mizéture, gram bhusa and greon
arhar, 4,1 por cont with a mixture of gram bhuse and graon

arhar ond only 2,49 per ccnt on gram bhusa alone.

Singh and Nekib (1979) on the other hand have recordad
in Baxbari kids of 4«3’ months of cgo, dry matter consusption
0f 3,49, 3672 ond 3.43 per cent of body welght whon fed
borseaen hay, bsroeem hay piuas natural grams hoy 75125 amd
bersecm hay plus naiural gross hay (50350) rospactively.
Jamas (1973) observod an avarage doily intake Of 3,9 kg
dery mmtter por 100 kg body wedght &n Snnnen—Malébari
czosnsbred kids, Meroy ot ol. {1981) in their studioes to
determine the nutrieont rcequirements of Alpine-Malobari kids

for growth reported am intnke of 3e41, 3¢5 and 3.6 kg of dry

mtiter per 100 kg body weight for threse groups of kids
maintained on low, cedium and high plene of nutrition

reapeotively.
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Widely varying velues (2-11 per cent of body weight)
have bLeon given foxr dry mattor eonsusption of ndult goats
for differcnt breods and maintsined under diffsxent
conditions of fecding and mansgement (Drannon, 195663
Mockonzie, 1967; Singh and Sengar, 19707 Saxena nnd Moheswari,
1971; Maheswari and Talapatra, 1075 and Morand Fehr and

Sauvant, 1978).

Digestibility of Hutrients,

The digestibility coefficients calculated for the varioun
natrients in the raticna fod o tho diffarent groups of kids
arg dotailed in Tables 18a to 18d and tha dhtn are statisti-
cally analysed in Tableas 19 to 23, Statistical snalysis of
the dzta reveals that no significant difference in the
digoastibility of any of the nutricnts ie shown by kids of the
various groups. [lowever, the results indicate that there ic
an increase in digestibility of crude proitein with an increosc
in dletary protein lsvol. Thie fimkding is in agreement wiih
thoss reported by Akimsoyinu st al, {1976) in Vest African
dwarf goatss Dhabndgao gt al. (1976) in Barbari goats and
Lalshmlporayans ond Raghavan {1979) in lambz, wio also
cbserved highger digestibility of protein with increase in
dietary protein la;el. While the waolues obinined in the
presont study for the various nutrients in the different ratic

are alemst similar €o those reporied by Singh aund Seingar (197
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for Jumnapari and Barbari kids, Pxssad and Mudgai (1975)
for Ssanen-Heetnl goats, Mudgel and Haur (1976} for
Alpino=-Bestal kids, Singh and senger (1978) for Baetal kido,
Mercy ot nl.{1931) for Alpine=Malaberi croasbred kids,
Simgh and hekib {1979) could £ind only lowver values for
Barbari kids, Xuwror and Madgzsl (1980) howover, observed
that the digestibility of cruda protein decreased signifi-

cansdly in Baetel goots with fncreasc in energy level.

Mudgal @ rl Davendra (1979) stated that diatinct
differances exist in the digestibility of dietary consti-
tuents betweon goats and othor ruminnnts maintuined under
identical conditions of feading amd mahagement. Most of
the reports available in thla pregard indicate that gonts
hnve bLettar capacity to digast various nutrionts particularly
crude fibre whaepn comprred to other speocies of runinants
(Mia ot al. 1960a and 1960b; Pant 8% al. 19625 Jong ond

Mo Jumdaz, 19623 NMevendra and Durus, 19703 Jones et el. 19733

Gihad, 1976 and Mudgnl and Xaury 1976}

Nitrogen retentione

e ir FAAAS A 511

Mte on nitrogen bLalonce of the exnerimental animals
meintainad on different levels of protein nand set out in
Tebles 2ka to 24d vevenl that the nversge daily retention

of nitrogen by kids in group I, IIX,; IIT am IV ars 5.4 + 0.67;
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309 & 1e2, 600 2 0a75 and T+6 2 0491 g respoctively.
Statistical amslysis of tho data presanted in Table 25
indicute that no sigalflcant differcnce axists 4n tho
averace awounts of nitrogen ratainaed by the kids of
dif2ereont groups. Howeverp it is evident from the Tables
242 to 2bd that there is o linenr increcee in daily nitrogen
rotention of kids with the pragresaive increaze in the
dietary protoin levals the highest retentioan being noticed
in lzids belonging o group IV fcd 22 per ceint protein and
the lowest in kids of group I fed 10 per caent protain in

the concentrate mixture. The increaccd nitrogen retention
in aniraie fed highest levals of protein is also reflaocted

in the higheyr feod pfficiency ahown by tho auimels in

respective groups.

The observations recorded in the present study are in
ttoepinz with the findings of wany vorkers. CGCrebin; et al.
(1973) 1in their situdy in sheep reported that anlrmls fed o
kigh dictary protoin level {12 par conts) had o higher
nitrogaen retention comparcd to those fed on o low protein
jevel (9 per cont). Campball at nls. {1969) niso observed
increased niirogen rotention in sheop with higher levela of
supplesenial protein., In studies on energy cnd protaoln
netaboliom in ovow as inzluénced by age end dlietary protein-

calorie ratio, Koening at nl. (1980) recorded increase in
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nitrogen rotention with increaae tn'eith.r onaysy or proteln
intake, Lakshmingrayena and Daghavan (1979) also reported
bettor retention of nitrogen in lambs fed higher levols of
protoln in tho dict, VWork carried out by Dhabadgae et al.
(1976) revealed that male Molabari kids given protein

supplements gave weat with pore ernde pyotein and fat then

those maintaincd on grazing alona.

The data on nitrogen balance cvtainad for thoe wvarious
groups of Lkids in %the present siudy ara ossentially in
agrecment with tha values reporxtaed ny various other workexs
for kids and lasnbs miintained on almpat similar rations,
While Lakehimarayana obd Beghavan (1979) obmerved a daily
retention of 4,01 to %,63 g £or lambs fed roation with
protein levela rauzing from 12 vo 16 per cont, Mudgal and
Devendra (1979) recoxded retoution of nitrogen of Y43,
357 aud Ze8h g in kids fed oither control, urex basad or
binret based raticns respectivclys The latter svthors also
reportoad the daily nitrogen xetention in kids maintainad
on poor, medium and higch quality fodder &8 027, 454 amd

3037 goraspectivaly.

Dlocd valucs.

Deta collected on the hrematological constituenta of

kids mmintained on thae different dietary protein levols,
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presented in Tablos 206 to 28 indicate that #the blood valuos

recorded during the course of tho present study egrec well

withi those reported by earlier workers.

The average vslues in raspect of packed cell volume
{PCV~ per cent) for kids in the four groups are found to Lo
30eTs I0elty 36e2 and 364S rospectively for the first perioed,
3646y 40,7y 36.2 nnd 41.8 respectively for the second
period and 312y 32a5s 29,0 and 33.5 respoctively fox the
third period. Statistienl analysis of the donta given in
Tabla 29, ravecl that though there i3 no aignificant
differsnce betwaen the four groups in yaspect of this
haematologieal valuc, the differcnce botwesn the warious
periods is highly sigpificent (P/_0.01). A decrease of
pacited cell volume in the various species of bovires with

sdvoneing ago has been obaerved by Schalm (1961).

Rowevery the values obtained for tho differxrent groups
during the various pesiods exo essentially in keeplng vith
those reported in literature for gm ts (4.0 to 48,0 per
cent) by othor workers {Mukherjee cind Dhattacharya, 19523
Coffiny 19533 Pukes, 19553 Schaiwm, 1961; varahney and
Katiyar, 19635 Gautnm, 19653 Bhalla et al. (1966) end

Heroy at ml. 1981).

The averagoe vakues recorded for haemoglobin (g/100 =l)

in the four groups of kids (Tables 26 to 28) durin: the



different periodo of the oxperiment ara essentially similar
to those reported by eariier workers in this regarxd (Wirth,
19503 Kolmer et ml. 19313 Coffin, 1953; Schalm, 15613
Wintrobe, 1961; Bhallo et al. 19663 Thomas ot ale. 1976;
Costro et m=1. 1977 and Mercy et al., 1981). Statistical
amlysis of the dota detailed in Table 30 shows thet
significant differencas (F/ 0,01) exist in the haemoglobin
concentretion betwecn the varlous periods but not betwecn
tho various groups., Schalm (1961) also reportcd a higher
concantration of haemoglobin in young ones of bovinaes

coppared to uadult animals.

Data presented for plasm protein (g/100 ml) indicate
thint tho averago\ values Foxr kids ’or group Iy II, IIY and IV
BP0 Te9 2 042y Tol 2 0ely Teli 2 048 nnd Te2 & 0ok respac-
tively in the first poeriod; Tel 2+ 0aldy 840 + 062y Bel & 0.3
and 748 £ 0ol raspectively in the zecond perfod amxd 742 & Ol
Te2 = 0aRy 6,9 & Ol and Te¥ 2 02 in the third pericd, no
pstatintically mignificant differcnces basing noticed aither
b;twean groups or botweon periods (Table 31). Almost sirilor
valucs as observed in the present study have beon reported
by various vorkors (Dukes, 1955; Thomas at al. 19763 James,

1978 onad Merey ot al. 1981),

Calcium coutents (wg/100 mL) of the blood plasma of kicdls

recorded at the beginning, middle and at the end of the
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sxperimoent are found to ba 1142 & 0e8) 1242 = Ool nnd

1.5 3/0.9 raspectively for gxoup Iy 12:1 2 Oelty 11,5 & 0.3
and 11.5 1 0.4 rospectively for group II, 123 # Cal3y 121 =
0«5 and 12,2 & 0«3 for group IIX and 126 1 03y 12,6 & 0.2
and 13,0 1 0«3 for group IV respsectivoly. Ho atatistieal
diffoxrcnce ocither betwveen groups oy betwgen periods is
observed for this paraczetor {Table JR)« The values precorded
in tha presant study are found to agree well with those
roported Ly othor workers snd lie withiln the normml xenge
reported for the species (Gouda, 19543 Seshah, 19623
Cornelius and Ransko, 19633 Thomzs ¢t al. 19763 Jamas, 197

and Mercy ot al. 1981},

From the Tables 26 to 28, it can be seen that the
inorganic phosphorus contents in the blood plasma of the kids
o the vorious groups rocorded in the diffcrent periods of
tho oxperimsont are within the normal range reported for goots
Statistical analysis oY the data (Table 33) indicate that
there is significanl difference betwenit the varicus groups
(P£_0e01) am waell as betuecn the various periods ('/ _0.01)
in this regard. The Lavel of inoxrganic phosphorus in the
bleod plasma is found to ipcreasc with ipncrease in the dietar
paotelr level. Literature on the influence of dietary protei
level and tha cge of the animals on the inorganiec phosphoius

content of blooed is rather sScanty. [owever, the fisures
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obteined in the present study are almost similar to those
roported by Seshimh (1962), Cornelius and Kaneke (1963),
Jamos (1978) ond Moroyfi?bBl). though relatively higher
concentrations are recorded by Gotwda (1954) and Thomas

ot al, {(1976)~

TFror a peruszal of the data on the various haexatolo~
gical valuos obtained in tho present study, it is clear
that the level of dietary protein in the concentrate
m;xturo as used in the present study hos no influence on
tho physiological well being of the animals as evidencead
from thoe non significant differonces obLtained im the
paramoters studied for the purpose., Further the data
reveal that all the cnimals were in good putritionsal
statuas since the values obtained for the various parame ters
are well within the range reported for the species by the

various workgras.

Cost per kg gain,

Tho total feed cost inourred by the animmls of the
Zour groups taking into account the quantity and cost of
concentrates and Jjack leavos fed and thoe gain in body
waeight during the exporimental period of 4% months is

given belows
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Cost per ks of concoutrate
mixture (Rs) 2,11 2.1k 2,12 2,1%

Cost per kg of Jack leaves
(rs) 0415 0.15 0415 0.15

Toltal Quantity of concsn=-
trates consumed by the six
animals (kg) 206,50 221,30 205,80 195.50

Total quantity of Jack

leaves cozsumed (kg) Ly

2ix antmnle on dry mtter

{kg) tasis 218400 17770 175,80 166,60

Total quantity (kg) of
concantrates consumsd
on fresh basis 229.hh 245.89 228,67 217.20

Total quantity (kg) of
Jack leaves consumed eon
frosh basis 527485 430,27 U425.67 803.30

Cost of concontyrates f£6d

Coat of Jack leaves fod
{ro) 7918  6h,54 63485 60,51

Totzl cost ineurred (hs) 363430 590.T4 5U8.63 318,80

Total gain in weight (kg)
of s8ix animils during the

poeriod of study 60480 59,20 55,80 61,70
Cost per kg gzin (Rs) 9430 9498 9.83 8.t
BWBeDN S "D I I I I LSS T 153 Iy INHRENISLGOWY THUSSSLNNSRNDSCADEREII= g 3

Xt ¢can be seon from the figures presented absva that the
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mximum cost on feed during the entire period of the
experiment was inocurred on kids of group II fed on 18

per cent protein 4in the @ noentruts mixture followed by
group I and IXIXI and the least by group IV. On the other
hand, the total gain in body weight wae maxiwum in kids
belonging to group IV followsd by group I and II and the
least in group IIIe It is evident that at least cost,

the kids in group IV had the highest gain. The cost per
kg gain wwe Rs. 9430, 9,98, 9.8 and 8,41 for groups I,
IIy IIX and IV respectively indicating that kide beleonging

. to group IV had the most sconomic gain followed Ly the

kids in group X, III and II respectively. The Lower cost
incurred per kg gain by kide of group I when compsred to
that of group IX and III is mostly becausg of the higher
dry matter intzke of the animals of this group from Jjack

leaves, the cheapest source of dry matter coupled with an

- equal body veight guin as that of group IVe The least

difference in cost per kg gain as observed between the kids
fed 16 per cent and 22 per cent crude protein in the
conceatrate mtxfuro wB Rs, 0.89 indicating that a 22
per oent protein in the concentrate mixture is economically

the best for promoting growth in kids,

A oritical evaluation of the overall results obtained

in the present study on the performmnce of kids fed



different levels of dietary protein, reveale thot awong
the protein levels tricd viz. 16, 18, 20 and 22 per cent,
22 per cent 1s tho optimum level to be recommended in
concontrate mixtures for ltids for growth since kids fed
this dietary protein level wers superior 4in terws of both
biological and economical efficiency am they had the
highost body welght going feed efficliency, digestibility

of nutricnte and nitrogen xretention at least cost,.
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SUMMARY

An invostigation wes underitaken using tventy four
oroesbrod kide (Alpine x Malabari and Scanen x Melebori)
of S=i months of age to vstablish the optimum level of
protein in conceontrate mixtures of kids forxr growih. The
kids vere divided into four groups {group I, IT, ZII om
IV) of six aninala cool nz uniforsly as possible in rogard
to sex, agey body woight and breed 2nd wvere pninsained on
four imocaloric concentrate mixtures, that difrfered only
in regerd to the orude proteln contoents While kide in
group I rooceived concentrate mixture containing 16 per ecant
erudo proteiny tiose in group II, XXX and IV rocoived
concentrate mixtures with 18, 20 and 22 per cent crude
proteln rospectivoly. Jack leaves offered od iibitum
formod thg solc source of roughage toe the aniloxls., The
animls wore mintained on thelr respaective fecditg regicme

for a period of 4% months.

Nocords ¢f daily fecd and fodder intake, weekly bady
weight end fortnighitly body meacsurements uera kept through-
out the experimontal pericd, Ihxamatological studies were
carried ont at tho beginning, middlo and et the ond of the
experimont, At tho end of the feeding trinl a digestion-
cum-metabolism trial ineludinz e collection period of five

days was corriad out on mnrle animals of ell groups. The
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critoria used for cvaluntion of the diete were the average
dailly gain, body measurcments, fasd conversion efficiency,
digenstibility of nutrients, niirogen retenticn and tho dats

on hwematological values of the kida of tho various groups.

The kids maintained on the four dietary p;ctcin levels
shouad almost similay @growth ratemy the averange daily gainc
bosng T6e5 2 10455 THeT £ TeRp 7003 4 Fa2 and 779 £ 9¢8 g
raspectively fox kidm of group I, IIy TIY and ¥IV. The
gvorage dally gailn of Kkides wes ot sgon influencaed by the

digtory protelin levelo

Ne eignificant difforences could be observed in tha
body neasurements of the kids of the various grouwps, except
tha body lonzth which shoved a sisnificant difference

(P/ 0.01) betusen the groupg, the highost value being sean

in those fod ths highoat level of dictary protein.

The fead convorsion ¢fficlency of the Lkids were 7.2 o
Oolty 740 £ Ouly 6o £ 02 aud 642 & 0s6 rospectively for
group I, IXy III and IV, the highent efficliency cf conversion
of faoed bainz soticed in kids fed 22 per cent orude protein

in the conccntrate mixzturc.

The dry mnttoy consumption in kg exprassed ecs pevcentage

of body weight of kids maintained on diets containing 16, 13,
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20 and 22 per cent of crude proteln were found to be 3,0 »

Oa39 3¢6 x 0ely 247 £ 069 and Jeb £ 0.2 respectively,.

Though the kids maintainsd en the four dietary reglumea
registarcd no signifticant differcnces in tha digestibility
coafficionts of different nutrients, an inorease in digesti-
bility of orude proteln was noticed with imcrecse in dietary

prosain level.

The kids in all tho four groups mainitained o poaitive
balanco Por nitrogen, tho average daily retention of
nitrogon (g/day) being Seli + 0eTy 5¢9 2 Te?s 60 = 0.8 and
Te6 & 0.9 for groups I, XX, LII end IV respoctively. Kids
fed tho highest level of protein had tho highest nitrogen

ratention compared to tho others,

The hcemntological valuaes recorded foxr tho L:ids of
various groups at the beginuing, middle and at tho end of
the fesding triel wero all normal ond well within the range
reportod fop the specices, indicating thot all the animals

woro meintaining a sound nutritional status,

The coat per Lg gcain was caleulated 28 Ree e300, 9498,
9,83 and B.41 for group I, I, III and IV respectively, thao
lowoat cost per kg gain bLeing shown by the animals of group
IV dndicating that kids fod e diet ry protelin level of 22

per ocont had thoe most economic guin at leamt cost,
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ABSTRACT

An inveotigation spread over s pariod of 4% menthas wco
carried out to establish the optimum level of pretein in
conosirate mixtures of kids for growth. Twenty fouyr crosc-
bred kids (Ssenon x Halsbari and Alpine x Malabsri) of 3e0
months of age, divided into four ddentical groups fLormod tho
experimental subjeets, Tho kids in group I, i, XII and IV
vos meintained on eoncentrate mixtures containing 16, 18, 20
and 22 per cent respectivaly of crude proteln along uwith
Jack leaves fod ad 2ibitius as the sole roughagse., Increase
in body weilght end body memsurcmante, feocd conversion
efficiency, digestibility of nuirients, nitrogen retention
and haematological values of the kids were the eriteries

esnloyed foxr the evaluation,

The avarage dnilly gain in body weight raecorded foxr tho
kids of the four groups vero nlmost similar and wers ot

influenced by tha level of dietary protsin fed,

The dey measuraeaonts 4id not reveal any signifieant
difforonces betueen tua groups exce;t Lody length which

showad incresse with incronse in level of distary protein.

Highest fged efficiency was shown by kids of group IV
follovwed by group 11T, IT and I the values being 6.2y 6.9,

TeO and 7.2 raspectively for the four groups.
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The digestidbility of nutrients especisliy that of
crude protein and thae average daily nitrogen retention
vare directly proportional to the level of dietzry
protein fed. | |

All the animsls mmintained a sound nautritiem) status
throughout the experimental period as gvidensed from the

noraal hasmtological values recorded fox them,

Xids fed 22 per cent orude protein in the eoneentrate
aizture showed meximum aconomic gaine.
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