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INTRODUCTION



INTRODUCTION

Archaeological evidence suggests that goat la  probably 

the f i r s t  Qnltoal to be donestlcated a lta r  dog and brought to 

symbiotic re la tionsh ip  with nan. In  recant years goats oro 

being Increasingly recognized as Important lives tock  in  many 

parts o f  tho trop ics and subtropics. The recogn ition  la  

born out o f the fa c t  that o f tho to ta l world population o£ 

about 398 m illion s , approximately 79 per cent or 313 m illion  

goats are found in  the trop ica l and subtropical regions.

Goat contributed 1*65 per cent o f  the to ta l world 's 

milk production in  1974 (FAQ, 1974). In Ind ia , goat produced 

about 673 thousand tonnes o f  milk constitu ting about three 

per cont o f  the to ta l milk produced in  1971 “  '72  (National 

Commission on Agricu ltu re . Report, Government o f  Ind ia , 1976).

According to tho liv e s to ck  census (1972). though there 

were only 68 m illion  goats as compared to 4o m illion  sheep in 

In d ia , the contribution o f  goats to tha country's agricu ltu ra l 

economy was three times grea ter than that o f  sheep. The 

average milk production per la cta tion  o f  desi goat is  o f  tho 

order o f  58 kg as compared to 173 kg fo r  tho cow and 491 kg 

fo r  the b u ffa lo . Goats show higher feed e f fic ie n c y  fo r  mill: 

production than the cow (Versa and Mishra, 1978). The amount 

o f  feed required per pound o f  milk produced was reported to bo
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0.38 lb  In  goats and 0.8 lb  In  cows (F rederick , 1975). Tho 

m ilk producing capacity  o f  goats and cows m s a lso  compared 

by MorandFehr and Sa w an t (1978) who observed that the 

average fa t  corrected  m ilk y ie ld  per day per kg l i v e  weight 

was 22.0 g fo r  cow and 35*6 g fo r  goa ts .

Given proper a tten tio n , goat can fe tch  a substantia l 

income by way o f  a subsid iary voca tion . Every part o f  thin 

animal is  a valuab le commodity. The goa f is  the p rin c ipa l 

meat animal in  In d ia , con tribu ting  approximately 35 per cent 

to the to ta l  meat produced from liv e s to ck  except pou ltry  

(Mudgal and Devcndra, 1979). Out o f  the 355 m illio n  kg o f 

meat obtained from sheep and goat In  1967-60, 244 m illio n  kg 

wers contributed by goa ts . The number o f  animals slaughtered 

was around 27 m illio n  which constitu ted  about 36 per cent o f 

the to ta l  population o f  goats in  the country (National 

Conmieoion on A gricu ltu re , Report, Government o f  Ind ia ,

1976). Goat slcin is  an important raw m ateria l fo r  the leather 

Industry. Goats and goat products today contribute part o f  

In d ia 's  merchandise en tering world markets. India having 

68 m illio n  goats accounts fo r  17 per cent o f  world goat 

population and i t  produces around 40 -  45 m illio n  kg skins 

per year accounting fo r  22 per cent o f  the world production 

o f  goat sk ins. I t s  h a ir  is  used in  the manufacture o f  rugs,
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ropes* brushes* druggets e tc *  depending upon the v a r ie t y .  

The h a ir  obta ined from goa ts d i f f e r  in  q u a lit y  depending 

upon the breed* Mohair ob ta ined  from Angora goa t la  used 

f o r  tasking blankets* p i l e  fa b r ic s *  l in in g  nets* shoelaces 

e to .  Pestuslna i s  the h a iry  undercoat obta ined from the 

pashmina goa t and i s  used fo r  making robes* b lankets* bags 

e to .  On an average these goa ts produce 112 g o f  pashmlnn 

(Bhafcnagar* 1977). The t o t a l  q u a n tity  o f  h a ir  obtained 

annually  from goats in  In d ia  i s  estim ated to  be 4,516 

m etr ic  tonnes which in c lu de 4o tonnes o f  psaluaino (Mudgal 

and Devendnt* 1979). G oa t's  meat i s  d e lic io u s  and i t s  

m ilk  has cu ra t iv e  p ro p e r t ie s  f o r  eozama, asthma* p ep tic  

u lc e r  and hay fe v e r  in  ch ild ren  (Subbarasna Naidu and 

S a sh a g ir l Gao* 1979). On weight basis the s o l id  excrete  

o f  tho goa t i s  s e v e ra l times r ic h e r  in  n itro gen  and 

phosphorus content th a t th a t o f  oow o r  b u ffa lo .  The t o ta l  

q u a n tity  o f  manure ob ta ined  from goa t in  th is  country is  

estim ated  to  bo 34 m il l io n  qu in ta ls  p e r y e a r . One hectare 

o f  land r e c e iv e s  s u f f i c ie n t  d ress in g  o f  manure i f  4,800 

goa ts  a re  fo ld ed  there f o r  a n igh t (Uhatnagar, 1977). 

Goat’ s u rin e in  eq u a lly  r ic h  in  n ltrogeu  and potash and i b 

more va lu ab le  than th a t o f  any o th er Species o f  anim als.

Tho goa t has c e r ta in  inheren t q u a l i t ie s  o f  w a ll known 

herb ivorous fe ed in g  h ab its *  h igh  d ig e s t iv e  e f f ic ie n c y  o f
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crude f ib r e *  high f e r t i l i t y *  abort generation  in te rv a l and 

d o c i l i t y *  Goats have h igher capacity  fo r  d igestion  o f  

organ ic nu trien ts o f  the d ie t  (Jong and Majussdar* 1962 

and Vorma and Mishrs* 1973).

Goats can th r iv e  and maintain th e ir  body condition  

s a t is fa c t o r i ly  in  such eatresses and adverao circumstances 

as compared to c a t t lo  o r  sheep. One reason a ttr ib u ted  to 

th is  i s  the Superior capacity  o f  the goat fo r  d igestin g  

c e l lu lo s lc  n o ta r ia l (Davondra* 1971)* Peveudra (1970) has 

discussed in  d e ta i l  the poss ib le  reasons fo r  the b e tte r  

d ig e s t iv e  e f f ic ie n c y  o f  goats which include euoh fe c to rs  oe 

the nature o f  tho d ie t*  l e v e l  o f  feed  Intake* ra te  o f 

s a liv a ry  secre tion * pattern  o f  rumen fom en ta tion  and ra te  

o f  movement o f  ingesta  along tho a lim entary t ra c t .

The goat d i f fe r s  from other ruminants by i t s  high food 

intake and e s p e c ia lly  by i t s  capacity  o f  consuming la rge  

q u a n titie s  o f  fo rago . Compared to oow o r sheep* in  terms 

o f  un it body e ls e*  they can consume dry matter* to the extent 

o f  6*5 -  11.0 per cent o f  th e ir  body weight as against 2 - 3  

per cent fo r  c a t t le  and sheep (brannon* 1966). The dry 

m atter capacity  o f  goat averages 2.0 -  3.5 kg per day.

Su rp ris in g ly  faw research data a re  a va ila b le  on the 

an im al's  feed ing habits and nu trien t requirements* most



probab ly  bacauso th is  animal sp ec ies  has not been tho 

su b je c t o f  in te r c a t  fo r  s c ie n t is t s  f o r  many years as 

compared to  o th er  dom estic an im als. Ho waver e se ve ra l 

vorl:ors in  d i f f e r e n t  pares o f  tho w orld  have ea rn es tly  

s ta r te d  attem pts to  develop  th is  sp ec ies  o f  animal fo r  

p roduction  purpo*os9 Host o f  ths n u tr it io n a l p r in c ip le s  

a p p lie d  to  goa ts  have boon transposed from the data 

ob ta in ed  from c a t t le  and aheap w ithout v a lid a t io n .  The 

lim ite d  data a v a ila b le  a t  p resen t on the variou s aspects 

o f  goat fe od in g  would s tre s s  the need to  ca rry  out raore 

d e ta ile d  In v e s t ig a t io n s  in  th is  d ir o c t lo n . The presen t 

in v e s t ig a t io n  was taken up to  assess the optisans lo v o l  o f  

p ro te in  requ ired  in  concen tra te m ixtures o f  k ids to ach ieve 

maximum d a i ly  ga in  and e f f i c ie n c y  o f  fe ed  convers ion  nfc 

le a s t  c o o t.
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REVIEW or bITBRATURE

Acsojvi ruminante, c a t t le  and sheep have received 

considerable a tten tion  a l l  over the world hut the situation  

regarding goat Is  one o£ to ta l neglect (Davendra, 1979). 

However, i t  has now boon w ell recognised that the goat has 

s p e c ific  feeding habits and nu trition a l ch aracteristics 

Just l ik e  any other species o f  denestic animals.

Bry as t  te r  consumption.

Goats d i f f e r  from other ruminants by th e ir  a b i l i t y  to 

cone tine taoro feed  p a rticu la r ly  forages. Rlndalg (1977) 

reported that although goats could consume dry settter only 

about one s ix th  os that o f  cows, tho dry Batter consumption 

o f  goat in  proportion to the body weight was more than that 

by cow or sheep. A higher dry snot te r  intake has been 

reported fo r  goats by many workers (flrannon, 19668 Heckeirsio, 

1967 and Mehoecari and Talapatra, 1975). The apparent 

su perio rity  o f  goats in  d igesting  some feeds sore e f f ic ie n t ly  

hsn been confirmed by Mia o t a l ,  (ISfiOa and 1960b), this being 

p a rticu la r ly  true fo r  certa in  nutrients l ik e  organic matter 

end crude f ib r e  (Jang and Majumdar, 1962 and Oevendra» 1976). 

On the other hand, studies carried  out by severa l workers 

(Majumdar, 1960a5 Bevandra, 19675 Singh and Sengar, 1970 ond
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Saaeena and Mahaowari* 1971) tend to suggest th * t  per unit 

body s iz e  almost s ic illn r  qu a n titie s  o f  dry matter are 

consumed by goats as that by c a t t le .

Hutriont requirements fo r  maintenance.

Many workers both in  India and abroad have ca rried  out 

studios on the maintenance) requirements o f  goats. Goats oro 

found to have a lower basal metabollo ra to  in  comparison to 

other farm animals (Uitstman a t c l . 1936). in vestiga tion s  

ca rr ied  out on the energy requirement o f  goats by French 

(1 9 ^ 0 , Tasaki (i9 6 0 ). Devondra (196?)* Mackensla (1967)• 

Lindahl (1972)* Kentleach and Iteyburn (1976), RindsIg (1977) 

and Haenleln (1976) in d ica te  that adu lt goats requ ire  fo r  

maintenance about 0.90 kg starch equ iva lent per 100 kg body 

weight* tho s l ig h t  va r ia t io n s  reported by th# above workers 

being a ttr ib u ta b le  c h ie f ly  to the d iffe ren ces  in  breed* bqs 

and Q gro-cllm atio  conditions o f  the area o f  study.

The quan tity  o f  p ro te in  requ ired  fo r  ss in tem nce o f 

goats has a lso  been a sub ject o f  in te ra c t fo r  many workers 

(Majuzsdar* 1960e| Mackenzie* 19671 Devendra, 196?)

Kentleach and Rayburn, 1976; R indaig, 1977; Singh and Kudgai, 

1977; Huston* 1976 and I& en le ln , 1978). While lower figu res  

ranging from g  •  JO a o f  d ig e s t ib le  orude p ro te in  per 

100 kg body weight have beon reported  fo r  cwlntenanos o f
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adult goats (Mackenzie* 1967 and Devendre, 1967} higher 

figures above 100 g per 100 kg body weight have also bean 

suggested by may other workers (ftentlaneh and Rayburn*

1976b Rindslg* 1977b Singh and Mudgal* 1977 and ITuston, 

1978}* The procedure employed fo r  the determination is  

found to influenoe the figures arrived at fo r  protein 

requirement* a very low figu re o f  65 c/100 kg being reportod 

when the requirement was assessed from Endogenous Urinary 

nitrogen values (Hajutsdar* 1p60n) us compared to 114 g/

100 kg when nitrogen balance technique use adopted 

(Majumdar* 1960b).

Mutrlant Requirements fo r  Production.

Literature on the requirements o f  nutrients fo r the 

various productive functions in  goats seams to be rather 

scanty. The energy required by Iso la ting  goats fo r  the 

production o f  each kg o f milk reported by bods o f  the 

workers has boon found to vary from 300 -  323 g S.E. 

(Mackenzie* 1967; Hovendrs and Burns* 197b)* while higher 

figures o f about 0.64 kg are also reportsd by other workers 

(French* 1944; Tosakt* i 960; Kentleach and Rayburn* 1976; 

Rindslg* 1977 and Huston* 1976). The protein requirements 

fo r  each kg o f ail lie produced* reported by the above workers 

show almost uniform values o f  JO g -  70 e except that 

reported by Huston (1978).
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Requirements fo r  Growth.

Very l i t t l e  in form ation io  a va ila b le  a t  present on tho 

nu trien t requirements o t goat fo r  op ticaita growth, *?he 

n u trien ts requ ired  by k ids weighing from 9.0 kg have been 

reportod  by French (1964) in  terms o f  S .E. and p ro te in  

equ iva len t, Mackenzie (1967) Jja* suggested a ra tion  

conta in ing ono part o f  d ig e s t ib le  p roto in  fo r  every seven 

ports  o f  S .S . fo r  optimum growth In  k ida . The energy 

requirement fo r  growth in  kids haa been recorded as 3,0 C 

o f  S .E . por S l i v o  weight goIn  by Devondra and Burns (1970), 

Ksenloin  (1976) has rsconuaeaded tho nu trien t requirements 

o f  kids from f i r s t  to e ighth  month o f  th e ir  growth period 

o f  Hales and females separate ly  in  tana* o f  dry m atter, 

d ig e s t ib le  p ro to in , f a t ,  f ib r e ,  n itro gen -fre e -ex tra c t and 

European starch  u n its . Meroy (1979) in  her studies to 

determine the nu trien t requirements o f  growing k id s , found 

that per kg l i v e  weight ga in , A lp ine -  Halabsri crossbred 

k ids req u ire  7,07 -  7.9 kg o f  feed  and 0.86 -  0.9 kg o f  

n.C .P. and 4.84 -  3.31 kg o f  S'. D.fJ. r e s p e c t iv e ly  in  

d i f fe r e n t  groups o f  kids maintained on d if fe r e n t  pianos o f  

n u tr it io n . Almost s im ila r  voluas have bean reported by 

Singh (19S0).
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and found that a l l  groups s ta r te d  to  consume con s«n tm to  

and roughage art lib itu m  from th ree weeks onwards., no 

s ig n i f ic a n t  d if fe r e n c e  in  s ix  months average d a i ly  gains 

between k id * weaned g ra d u a lly  in  12 week* a f t e r  B7 or 124 

teg o f  m ilk  use a ls o  noted by Eker » t  a l .  (1959 ). On the 

o th e r  band« k id s  fed  m ilk  rep la c s r  d ie ts  seamed to have a 

low  ra te  o f  ga in  in  s tu d ies  ca rr ied  out by ^fsiahichandna 

and Arora (1979)* p o s s ib ly  duo to the lea n er b io lo g ic a l  

va lu e  o f  p ro te in  o f  m ilk  r e p la c e r  compared to that o f  

whole m ilk*

The in flu en ce  o f  type o f  concentrate fed  and the 

q u a n tity  o f  concentrate fe d  on the growth o f  k ids and ths 

com position  o f  t issu e  formed has a lso  been stu d ied . Growth 

s tu d ies  conducted on weaned Japanese n a tiv e  k ids by ttoryu and 

Kamcoka (19?4) In d ica ted  th a t whan y e llo w  a » is a  was usod as 

tho s o le  source o f  p ro te in  in  the te s t  feed * the hide 

showed in s ig n if ic a n t  ga in  In  weight w h ile in c lu s io n  o f  

soyabean meal upto about 10 par cent o f  the W.C.P. brought 

about s a t is fa c to r y  g a in . Sabndgbao e t  e l .  (1976) in  th e ir  

s tu d ies  w ith  mala Barbari k ids maintained on e ith e r  

Oenchrus o i l i a r i s  a lone and w ith  concen tra te supplement 

rep o rted  that the animals g iv e n  supplement gave meat w ith 

more p ro te in  and f a t .  Feed ing concentrates re su lted  in
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greater l iv e  weight gain and e ffic ie n c y  o f conversion in  

studies carried  out on fa tten ing la  tabs by Devendra (1967). 

S im ilar observations have boon recorded In latabs by Slvleh 

cCTdHuASiiT (1977) who a lso observed an increase in  dree sing 

percentage as the le v e l o f  concentrate was inoreaeed in 

lanb ration* Studios carried  out on letnbs by Peter and SorJ«.n 

(1973) indicated that tho d ie ta ry  protein  le v e l signlffioanciy 

influenced weight gain* energy and protein  e ffic ie n c y  ra tios  

and body protein  le v e ls .  Mukherjee a t n l.  (19B0) reported 

that bids maintained on higher piano o f  nu trition  had 

superior body weight gain and body taeesureaente t i l l  they 

atta ined maturity.

Level o f  p rote in  in  tha concentrate mixture is  reported 

to In fluence the perfor&ancs o f  growing kids by many workers. 

In a study conducted to evaluate the e f fe c t  o f d ie tary  

protein  concentration on the growth o f kids using four levo ia  

o f  protein * Tanabe, Haryu and Tan (1977) observed that the 

animals fed  the highest le v e l  o f  20,9 per cont protein  gave 

maxiisuBj gain in  weight. A s im ila r observation has been 

recorded by Me Donald e t  a l . (1976) in  lambs fed  varying 

le v e ls  o f  protein  in  the ra tion . Akinsoyinu e t  a t .  (1976} 

reported an increase in  tha d ig e e t ib i l l t y  o f  crude protein  

and weight gain with increase in  le v e ls  o f  protein  in  the
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d ie t  o£ West A fr ica n  Dwarf goo te . In  studlee o f  bouca a t a l . 

( 197-!») where throe groups o f  kids o f  Dseascue breed were 

maintained on 10.9, 1 *̂*7 and 16.6 per cont crude p ro te in  in 

the d ie t ,  s ig n if ic a n t  Increase In  weight ga in , prota in  

in take and concentrate intaka occurred w ith progreaaiva 

increase o f  p ro te in  in  the d ie t .  Increased d a lly  gains and 

b e tte r  fe ed  conversion e f f ic ie n c y  have a lso  bean noted by 

James (1978) in  kids fed  ISeh per oent D.C.P. as against 

7>3 per cent D.C.P. in  the ra t io n .

S im ila r  observations o f  b e tte r  performance o f  animals 

w ith increase in  d ie ta ry  p ro te in  le v e l  have been recorded 

in  lambs by various workers. Siianaa and M itta l (1977) 

using three lo v e ls  o f  crude p ro te in  v is .  8 , 12 and 16 

per cent in  concentrate mixtures o f  lambs reported  that the 

anlcsalo maintained on 16 per cent p ro te in  atta in ed  m aturity 

much e a r l ie r  than those maintained on low er p ro te in  le v e ls .  

Dalwani e t  a l .  (1973) in  th e ir  stud ies w ith K a li lambs to 

study the a f fe c t  o f  various lo v e ls  o f  p ro te in  supplementation 

(20, 16 and 12 per con t) recorded that the animals fed  20 per 

cent crude p ro te in  in  tho d ie t  had maximum average d a lly  gains 

wbon cosspared to those fed  lower le v e ls  o f  p ro te in , on tho 

other hand, Lakshmlnarayana and Kagltavan (1979) could fin d  an 

increase in  growth ratio o f  lambs w ith increase in  p rote in  

intake on ly upto a c e r ta in  lo v o l ,  tho ra te  o f  growth declin ing 

when the p ro te in  le v e l  increased beyond 13 per oent.
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MATBBXALS AND METHODS

Animals.

Twenty four crossbred k ids (sacnen x Mslabari and 

A lp in e x  M a lo ta rl) o f  approaiem taly 3 - 4  months o f  ago ami 

weighing on on average 8.4 teg se lec ted  from the flo ck  

maintained a t  the A l l  Ind io  Co-ordinated Research P ro je c t  

on Goa to  fo r  M ilk Production* Mannuthy* formed the 

experim ents! subjects f o r  the study. The k ids were d iv ided  

in to  fou r groups (Group X* XI* XXI and XV) o f  s ix  animals 

(3  m ic a  and 3 fem ales) each as uniform ly os poss ib le  in  

regard  to brood* ego end w eight. A i l  the an !ee ls  were 

daworraad and dipped aga inst ectoparasites  be fore the 

com eacceont o f  the experiment.

D ie t .

The kids in  the d i f fe r e n t  groups were maintained on 

d i f fe r e n t  concentrate m ixtures with vary ing crude p ro te in  

content vise. 16* 18* 20 and 22 per cent r e s p e c t iv e ly . While 

kids In  group X rece ived  concentrate mixture containing
t

16 per cent o f  crude proto in * those in  groups XI* XXI end 

IV  rooo ived  concentrate mixtures contain ing 18* 20 and 22 

per cent o f  crude p ro te in  r e s p e c t iv e ly . A l l  the concentrate 

mixtures woro is o  c a lo r ic .  Tho percentage ingred ien t compo

s it io n  o f  the concentrate mixtures used are g iven  bolows
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Ingred lon ts j
Concentrate

ZX

mixtures

I I I IV

Coconut cake 10 27 17 10

Hico bran 12 10 10 10

Vhoat 35 20 ' 20 20

Qoraogram 30 30 30 30

Dried unsalted f is h  10 10 10 10

Deoilod ground
nut cake - - ... 10 17

Mineral mixture 2 2 2 2

S a lt  1 1 1 1

Calcu lated crude 
p ro te in  (per cen t) 16 18 20 22

Calcu lated to ta l 
d ig e s t ib le  nutrients 70 

(p er oant)
70 70 70

Vitablend ABon y  uam incorporated a t  the rata  o f  25 g 

per 100 kg o f  each o f  the concentrate mixture so that each 

kg o f  the mixture hod 10*000 i .u .  o f  vitam in A , 6 ,2 3  tag o f 

vitam in a,2d 1*300 l .u .  o f  vitam in D^. Jack leaves formed 

the s o le  roughage fo r  the experimental animals.

*Each sr»ia o f  v itab lond  ABgD^ (G laxo) contain* 40,000 l .u .
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o f  vitam in  A; 25 m5  o t  vitam in 13̂  and 6,000 l .u .  o f  

vitaadn

Use percentage chemical composition o f  the concentrate 

m ixtures and Jack leavoo a re  shown belowi

N u tr it io n a l moiety
I

Concentrate mixtures 

I I  I I I  XV
Jack
leaves

Dry m atter 99.4 89.4 8 9.2 90.3 41.3

Crude p ro te in 16.8 ■ 18.1 20.4 22.3 12,6

Ether ex tra ct 3.7 4.2 3.3 4.7 4.3

Crude f ih r e 4.3 4.2 4.6 3.0 19.6

T o ta l ash 11.7 10.2 14.2 12.4 8.3

N itroga n -free - 
e x tra c t ( 63.3 63.3 57.5 55.6 33.2

Methods.

The animals In  a l l  the experimental groups (group X, XX, 

I I I  and IV ) were g iven  in i t i a l l y  300 g os concentrate mixture 

d a ily  a long w ith jack  leaves* A fte r  every  e ix  weeks the

concentrate ollowanco fo r  the experimental animals in  a l l  

groups was increased by SO g  each taking in to  consideration  

tho Increased nu trien t needs o f  the animals commensurate wit'.i
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tbo growth increment. Jack loaves which formed the so le  

source o f  roughage* ia »  g iven  sd llb ltm e  to a l l  the onisoalo 

throughout tha experimental period* The concentrate mixture 

wae always g iven  a f t e r  saolstaning I t  In  order to provent 

dustiness and to stim u la te feed  consumption. A l l  the kide 

ware provided fresh  water ad lib itu m . The animals were 

maintained an th e ir  resp ec tiv e  Heeding regimes fo r  a period 

o f  4J souths* Records o f  d a lly  food and fodder consumption* 

weekly body weights and fo r tn ig h t ly  body measurements 

includ ing body length* heart g ir th *  paunch g ir th  and height 

a t  w ithers o f  animals wore maintained throughout the 

experiment. Blood samples ware c o lle c ted  from a l l  the anlcaln 

a t  the beginning* middle and a t  the end o f  the experiment* 

■odium c it r a t e  baing used as the anticoagu lant.

A t tha end o f  the experiment a digas tion-cuiE-Be to h o lie r  

t r i a l  in vo lv in g  f i v e  days c o lle c t io n  period  was carried  out. 

Only male animals from each group woro uesd fo r  the metsboiisu 

t r i a l .  During tho c o l le c t io n  period* the animals were kept 

in  sp ec ia l metabolism cageautth a l l  f a c i l i t i e s  fo r  feeding* 

watering and c o lle c t io n  o f  dung and urine uncontamineted by 

coy- feed  residua o r  d i r t .  Representative samples o f  

concentrate mixture as w e ll as jack leaves wars co lle c ted  

d a ily  fo r  the determ ination o f  moisture content and to
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c a lc u la te  the dry m atter in tak e . The dune w*»  c o lle c te d  

manually bs and When i t  wae vo id ed . The dung c o lle c te d  

each tiny was weighed a ccu ra te ly *  mixed end a rep resen ta t ive  

sample a t  the ra te  o f  one f i f t h  o f  the t o ta l  qu a n tity  was 

s to red  in  a r e f r ig e r a t o r .  The Beaniec c o l le c t e d  from each 

animal and preserved  during the e n t ir e  c o l le c t io n  period  

were la t e r  poo led  and used fo r  chemical a n a ly s is . S p e o ie liy  

made rubber l in e d  funuel shaped conduits w ith n ecessa ries  

were used fo r  ths c o l le c t io n  o f  urine from each animal* tho 

urin e being c o lle c te d  in  amber coloured b o tt le s  con ta in ing 

s u f f io is n t  q u a n tit ie s  o f  23 per cen t su lphuric  a c id  as the 

p re s e rv a t iv e *  The t o t a l  q u a n t it ie s  c o l le c te d  each dsy 

were measured a ccu ra te ly  and an a liq u o t  a t  the ra te  o f  one 

tenth  o f  the t o ta l  volume was s to red  in  amber coloured 

b o t t le s  under r e f r ig e r a t io n .  The pooled samples o f  urine 

ware used fo r  fu r th er  chem ical a n a ly s is .

The h a em to log ion 1 stu d ios included estim ation  o f  

haemoglobin* packed o e l l  volume* plasm* p ro te in *  plasm* 

calcium  and plasma in organ ic  phosphorus. Haemoglobin was 

estim ated  by CyarsEGthaomoclobin method (benjam in, 197‘0  > 

using an Era* iiaomophotometor. B u ire t method (a o rn a ll 

e t  a l . 19^9) woe employed fo r  the determ ination  o f  plauun 

p ro te in . Plosaw calcium  wns determined by the C lark end
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C o llip  m od ifica tion  (1923) o f  Krarasr-Tisdnll msthod (1921) 

and inorgan ic phoaphorue by Flake and Subba Row (1925) 

method.

Til a food and dung samplea c o lle c ted  during the nets balls; 

t r i a l  ware subjected to proximate a im lyeia  as per standard 

procedures (A.OoA.C., 1970). The n itrogen  content o f  urine 

was determined by the KJeldahl method (A .O .A .C ., 1970). Tho 

calcium content o f  urine m s estimated by the msthod 

described  by C lark and C o llip  (1925) and inorgan ic phosphorus 

by Flaks and Subbs Row method (1925). The data wars s ta t is 

t i c a l ly  a w ly so d  by the aathod o f  Snodecor nnd Cochran (19o7)u
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RESULTS

Data on voakly body weights o f  aniusla In groups Z*

12* ZXZ end XV maintained on the concentrate mixtures 

containing 16, 16, SO and 22 per eent o f  crude protein 

resp ec tive ly  arc se t out in  Tables la to Id end represented 

in  F ig . Z.

The average d a ily  gains o f  the oxperimantal animals 

in  tha four groups ere shown in  Tables 2a to Sd and their 

s ta t is t ic a l  analysis in  Table 3. Cuts on the body 

measurements o f  tho animals v ie .  Body length (cm). Height 

a t  withers (cm), Heart g ir th  (cm) and Paunch g ir th  (ca ) 

recorded fo rtn igh tly  arc presented In Tables Ua to  hd,

5a to jSd, 6a to 6d and 7a to 7d respec tive ly  and 

s ta t is t ic a l  analysis o f  these measurements in  Tables 

6 to 11.

The feed e f fic ie n c y  o f  tha experimental animals 

maintained on tho four d ie ta ry  regimes are given In Tables 

12a to 12d, represented in  F ig . 2 and s ta t is t ic a l ly  

analysed in  Table 13.

The dry natter consunction o f animals expressed in 

kg per 100 kg body woight recorded during the metabolism 

t r ia l  arc d e ta iled  in  Tables 1‘ia to l4d and th e ir  

s ta t is t ic a l  analysis in  Table 15.
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Tho percentage chemical conposition o f  dung and tho 

to ta l volume and tho n itrogen content o f  the urina voided 

by the animals during tho metabolism t r ia l  are shown in

Table 16 and 17 resp ec tive ly .

The d ig e s t ib i l i t y  c o e ff ic ie n ts  o f  nutrients in  the 

ration  ca lcu lated from tho data obtained from the metabolism 

t r ia l  are deta iled  in  Tables ISa to 13d and the s ta t is t ic a l 

analys is o f  the resu lts  in  Table 19 to 23.

Date on d a lly  reten tion  o f  n itrogen o f the experimental 

animals era se t out in  Tables 2ha to  2Ud with i t s  s ta t is t ic a l 

analysis in  Table 25,

Ha (scatological values o f  the animals in  the d iffe ren t 

groups recvrdcd a t tho beginning, middle and a t the end o f 

the feed ing experiment ara presented in  Tables 26a to 26d, 

27a to 27d and 2Ss to 2Sd resp ec tive ly  and the s ta t is t ic a l  

analysis o f  tho ind ividual parameter in  Tables 29 to 33.
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Table 2a. Average da ily  gain ( i s  g ) or nuiaals saintninod on the experinental
ration* fo r  a period off 132 days.

Group X

Aoical
nuafcar

in i t ia l  body 
weight (Ice)

Final body 
vaight (kg)

Total body w o i g l i t  

gain (kg)
Daily gain 

<e)

916 15.3 32.1 16.6 125.C

922 7.2 1 5 . 6 8.6 65.2

3243 6.0 !3.8 7.8 59.1

AAH 66 U.2 1S.0 9.8 74.2

3232 7.3 1 4 . 9 7.4 56.0

i 'zr. 27 6.3 16.7 10.4 78.8

A v e r s e * 8.5 1 6 . 6 1 0 . 1 76.5

S.E. *1.5 £2.6 .*1.4 *10.3

ad J o a ^ a a j . ■ ^ 9 H ^ 3 B c : a a 3 a 3 8 2 i t 3 c : a o B u a < 3 j a a & j 9 > j a u o a  : a z * _  ^ a - 3 & c ; 3 a j 3 a a o ^ , i O J 4 S a j st s i  s: a



Table 2b. Average da ily  gain ( I d g ) o f a nine I d maintained on the experimental
rations fo r  a period o f 132 days.

Group I I

Anisel
Dumber

In it ia l  body 
weight (kg)

Final body 
weight (kg)

Total body weight 
gain (kg)

Saiiy gain
(e>

919 8.1 15.8 7.7 '58.3

924 6.5 19.2 10.7 S1.1

3235 10.3 18.5 8.2 62.1

SAM 9 7.1 21.0 13.9 105.3

FgA 38 7.5 17.8 10.3 78.0

3242 8.6 17.0 8.4 63.6

Average 8.4 18.2 9.9 74.7

S.B. +0.5 +0.7 zP»9 +7.2

msasoaa *3 ts sa 43 za s ̂  a a ca s e *3 cf s r; ca agsaaos?a..a>3a«ll sssaaa-tuDa .laacaaGasaoecascaaodsascasa

M



Table 2e. Average da ily  Gain (in  g ) o f anlaels oaintainad on the sxpertnental
rations fo r a period o f 132 days.

Group I I I

Animal
Bunsbor

In it ia l  body 
weight {its)

Final body 
■weight (kg)

Total body weight 
gain (kg)

Bsily gain 
(s)

923 9.5 18.8 9.3 70.5

913 9.0 20.1 11.1 ai>.t

3238 t l .7 20.0 8,3 62.9

SAM 10 6.9 15.9 9.0 68.2

3237 7.6 17.3 9.7 73.3

FgA 23 5.1 13.5 8.4 63.6

Average 8.3 17.6 9.3 70.5

S.E. ♦0.9 +1.1 ♦0.4 ±3.2

■aaasaKaraJS! Masa>aa^c«»t:siu. n -aoaassaooaoa ja -.aa  ̂jci'joja :ajaaaca.jD»ji-=«arttsss:3=*rtsi -.caSD



Table 2d. Averages da lly  gain (in  g ) o f  aniaals Baintalned on tho experimental
rations fo r  a period o f  132 days.

Group IV

Animal
number

In it ia l  body
veiGiit (bg)

Final body 
w igh t (kg)

Total body weight 
gain (kg)

Daily gain
(s )

921 9.4 17.0 7.6 37.6

3241 9.2 16.7 7.3 56.8

FgA 23 6.7 14.1 7.4 56.1

925 9.2 22.4 13.2 100.0

3235 s.o 19.7 11.7 88.6

FgS 107 7.8 22.1 14.3 108.3

Average 8.4 18.7 10.3 77.9

G.E. £0.4 ♦.1.3 £1.3 *9.8

S3 C C3 a .□C2:0^waaaa3aa-:a«  ̂— C jas JSCSiSC —-13 — 33 ss. a as .2 3 a i= aa« a a ss xs tr o a aa a cs S3 j £20 2 .as^aaoao
w



Tobls 3. Analysis o f  variance -  Average da ily  gala.

Source d f SS KSS F

Groups 3 187.77 62.59 0.16 (H.s)

E»ror 20 7807.3% 390.37

iiotal 23 7995.11

D a o o f t s  ) a y  - s s s c . r a s a a o n i r a . a o i s c j s s i a a . j . s r s a o ^ i s s s - i c s r s a  a .  1*1 n n  sssaisi-sa . s i  j i . i a  ■» icscs

U.S. •  Not S ign ifican t.



Tablo 4a. Ttoi'tnlglitly Body length (cm) o f  tho espGrimontal animals on tho
four d ietary r«G&mes.

Group X

Animal
number 1 2 3 4 5 6 7 3

916 s o 52 S3 56 56 56 57 60

922 42 42 42 44 46 4? 4g 49

3243 36 37 39 41 43 44 45 4?

AAH 86 42 43 44 47 49 50 52 53

3252 38 39 40 42 43 44 46 51

r 2A 27 39 40 4j 42 43 44 47 52

Average 41.2 42.2 42.7 45.3 46.7 47.5 49.2 52,

K .I i . _+2.0 » 2»£ +2.3 ♦2.3 * 2.1 4̂ 2 »-G ♦ 1.9 *1

=3 — 43 3 JJ3C - . — >■ rSi.:1X3 3iS



Table Jib* Fortn ightly Body length (ct») o f the Qxperfcentol animals on tho
four d ietary regimes.

Croup XX

Anitnal
number 1 2 3 * 3 6 7 8

919 38 39 *0 *3 ** *7 *8 5*

92* *1 *3 *5 *7 *9 51 S3 56

3235 *3 *3 *7 *8 so 52 5* 57

SAM 9 *0 *2 ** *7 30 52 3* 53

V  33 38 *0 *2 ** *8 *8 50 51

32*2 39 *1 *3 *3 *7 *9 50 32

Average 39.8 * t .S  *3.3 *3.7 *7.7 *9.8 51.5 3*.2

S.E. £0.8 *0.9 4,1.0 *0.3 *1.0 *0.9 4 I .0  *1.0

■lOStfrstaesct̂ ta-Janstscsu&saa iuos is^ajsaQa^dUaaauaaanssnssoaasaana^aQa iQaansaosa3*ss Vji*3



T a b l e  4 c .  F o r t n i g h t l y  B o d y  l e n g t h  ( c a )  o S  t h o  e x p e r im e n t a l  a n is n o le  o n  t h e

four dietary rogiicta.

Croup I I I

Animal
number 1 S 3 4 5 6 7 3

923 4o 42 44 4? 49 52 54 57

918 37 38 4o 43 45 43 51 55

3238 4 2 43 44 4? 49 33 56 59

SAM 10 33 39 41 43 43 46 4? 43

3237 39 41 43 45 4? 49 50 53

F~A 23 35 36 38 40 42 43 43 46

Averago 33*5 39-8 41.7 44.2 46.2 40.5 50.5 53.0

S .E . ♦ 1,0 +1 . 1 *1 .0 +1.1 + 1.1 ♦1*5 ♦1.7 +2.1

B 0 2  3 c : d = C 3 - 3 a  mz  £■ -J  - 3 = 3  A z *  ■4 ( 3 j  C3 2  =2 = 23 c i  a  at 3  15 r 3 d =  jk iX 3  * a s s e s

u



Tabla ‘id* Fortnightly Body length (cm) o f tho experimental animals on the
four dietary regizaca.

Group IV

Animal
number 1 2 3 4 5 6 7 8

921

J

40 42 44 46 48 31 52 34

3241 30 40 43 46 48 30 32 54

FgA 23 37 4q 43 45 40 51 53 54

923 3S 42 46 49 52 55 58 61

3235 38 42 44 4? 49 50 32 55

F2s  107 33 33 41 43 45 46 48 51

Average 37-7 40.7 43.5 46.0 48.3 50.5 52.5 54.8

3 .E . ^0 .7 £0 .7 £0 .7 £0 .3 £0.9 +1 .2 ±1 .3 £1.4

n a s jc 3 3 s 3  0 g 3  3 c s ^ s j . i s c a c 3 s a a a j2 a s 3 3 s ^ 3 s a a n 3 - s ! : a t : 4 s 3  = a a ^ a s j3 ^ a t ;^ 3  a ss  j: secs s o  a ca seas a



Table 3a. Fortnightly Height e t  wither* (cti) o f the experimental animale on
the four d ietary regimes.

Group I

Animal
number 1 2 3 4 5 6 7 G

916 56 37 59 61 63 65 66 67

922 4 7 48 50 32 54 53 57 58

3243 ha 48 50 52 53 54 55 56

AAM 66 32 5h 56 56 60 61 61 62

3252 51 53 5h 56 58 60 62 63

F«jA 2? 46 ha 50 53 35 56 58 61

Average 50.0 31.3 53.2 55.3 57.2 58.5 59.3 6 1 .

s .s . +1.5 +1.5 +1.6

: d _ c = j _3 .cscstic:

♦1.5 +1.5 ♦ 1.8

j g j  .. w a j s j

.+1.6 +1.



Tablo 3b* Fortnightly Height afc withers (cm) o f $ha aspovicionta 1 eniawils on
the four dietary regime*.

Group IX

Anissa!
reusjber 1 2 3 4 5 6 7 0

919 so 52 53 55 56 56 37 58
924 53 53 53 S3 60 61 62 64

3235 35 56 57 59 61 62 63 65
SAM 9 49 51 53 35 37 59 62 63

33 48 50 52 54 56 58 59 61

3242 49 51 53 54 53 57 58 59

Averas© 50.3 52.2 53*3 33.S 57.5 58.8 60.2 62*0

S.E . ■4*1 *0 +0.9 +0*0 _+0,9 ^1.0 *1 .0 ^1.1 . 3

Bca3.3a=3s;c2 v 2&ZSZ2&az3̂2ZC3 23 CS C3 f3 S3 SB £2 S3 -J :S a 4 £1.3 535=3-3 -?£3 WCX23-1C323 S* 35 ■
a



T a b l o  5 o • F o r t n i g h t l y  H e i g h t  a t  w i t h  o r a  (e r a )  o £  t h a  e x p e r i m e n t a l  n n io sa ltJ  o n

t h o  f o u r  d i e t a r y  r e g i m e * a

G r o u p  I I I

A n i c & X

n u m b e r

i 2 3 4 5 6 7 0

9 2 3 3 5 5 7 3 9 6 1 6 2 6 3 6 4 6 5

9 ?  8 3 3 5 4 5 6 3 B 5 9 6 0 6 1 6 2

3 2 3 8 3 6 5 7 5 8 5 9 6 0 6 1 6 2 6 3

S A M  1 0 4 8 3 0 5 2 5 3 3 J< 5 6 5 7 5 9

3 2 3 7
j f j Q

4 9 3 0 5 2 5 4 5 6 5 7 3 9

F - A  2 0 4 4 4 6 4 3 5 0 5 1 3 2 5 4 5 5

A v e r a g e 5 0 . 7 5 2 . 2 5 3 . 8 5 5 . 5 5 6 . 7 5 S . 0 5 9 . 1 6 0 . 3

S  t D < 4 * 1  * 9 , 9 * 1 . 8 ± 1 * 8 £ 1 * 7 ± 1 . 7 ± 1 . 3 ± 1 . 5

c a n  3  s r  2 3  5 3  a  u z ; a :  J  ‘  ^ - A l ^  4 3 = 3 2 3  .; a a a s - 3 u c - 3 a  a ^ 5 A U - M - t a .  — — - i t S r a t j  j s  j r ^ c s

U3



Table 5d. Fortn ightly Height a t vdthors (era) o f the experimental animals on
tfta four dietary ragimos.

Croup IV

Animal
number 1 2 3 4 5 6 7 8

921 53 54 33 57 5S 59 6o 61

3241 32 53 34 55 57 59 60 62

^  23 4? 43 50 32 34 56 57 59

923 46 48 30 32 34 36 59 62

3233 51 S3 56 5B 60 61 62 64

FgS 107 49 51 53 56 59 61 63 65

Average 49.7 31.2 53.0 35.0 57.0 38.7 60.2 61,

S.E. *1.2 ,*1.1 +1.0 ^1 .0 *1.0 ♦1.0 *0.9 *01

• 3UCCQ -S'iscrasss-sas-̂ o.2.3 -a .j .ft os .j-a j  a Jts-ss j a a,i jrscacsJS433 ■aasaacsia.35 ic^aa-o
o



Table 6a. Fortn igh tly  Ileart g ir th  (cso) o f  the experimental animals on tho
four d ie ta ry  regimea.

G r o u p  I

A n i m a l

n u m b e r
1 2 3 4 5 6 7 8

9 1 6 6 4 6 4 6 5 6 5 6 6 6 7 6 9 ? 1

9 2 2 4 7 4 8 3 2 5 3 5 3 5 4 5 6 5 7

3 2 4 3 4 6 4 8 4 9 5 0 5 2 5 4 5 5 5 6

A A H  6 6 5 3 5 4 5 5 5 7 5 8 6 0 6 2 6 4

3 2 5 2 4 9 5 0 5 0 5 3 5 5 5 6 5 7 5 8

F g A  2 7 4 6 4 7 s o 5 2 5 3 5 5 5 7 5 9

A v e r a g e 5 0 . 8 5 1 . 8 5 3 . 5 5 5 . 0 5 6 . 3 5 7 . 7 5 9 . 3 6 0  .!

S . E . J^2 « 9 _+2 . 6 + 2 . 5 + 2 . 2 •
CM+! + 2 . 1 + 2 . 2 •+1

ssssascStassn j • j - a a a a s o s -i-3,r.s=3 .-asesrsrs:^ asa =  i3„ . o a a  rz=z.at3 S S 8 5  5 , J 3  . .•3 tti-JSJ -3 u n r . c a a i



Table 6b. Fortn ightly Heart g irth  (cm) o f tho experimental animals on tho
four dietary reglmea.

Group XX

Animal
number i 2 3 4 _ 5 6 7 8

919 51 52 53 53 54 55 56 59
924 52 53 55 57 60 61 62 63

3235 55 54 55 57 58 59 61 62

SAM 9 50 52 54 56 58 60 63 65

F2A 38 51 54 55 5 6 57 58 59 60

3242 51 54 55 56 58 37 59 60

Average 51.7 ' 53.2 54.5 55.9 57.3 58.3 60.0 61.5

S.E. ♦0.7 ♦0.4 ♦0.3 +0.5 ♦0.8 ,♦0.9 +1.0 +1.0

»3aas»a-?aa2' sjauasaa a soa-utaaaaaa —i
£•O



Stablo 6c. Fortnightly Heart g ir th  (cm) o f  tho oxpsriaontal animals on the
four dietary resides.

Group I I I

Animal
Dunbar 1 2 3 4 5 6 7 8

923 53 54 55 57 58 61 60 62

9tQ 53 54 55 57 58 59 60 62

3238 S3 55 57 58 59 60 61 62

SAM 10 49 51 52 54 55 56 57 59

3237 4 7 50 51 52 54 56 57 59

FgA 28 46 4? 48 52 53 53 54 55

Avsraso 50.2 51.8 53.0 55.0 56.2 57.5 58.2 39.

StBi ±1.3 ±1.3 ±1.3 ♦1.1 ♦1.0 ♦ 5.2 ♦ 1.1 ±1.

aasa^a.ija^ 13 j  *1 - S d d i S  iC J 1.1 J  .5.... — „ :  «2 -A - j f l . .1 J  0 C3 .3  .  S3 =3 .-3 - : ; s  - S ffa A .3& I 323



Tablo 6d» Fortnightly- Heart g irth  (ea) o f the experimental animals on tho
four dlotery regimes.

Group IV

Animal
number 1 2 3 5 6 7 8

923 5h 53 35 56 57 59 60 61

32^1 51 52 53 5*» 36 55 57 58

FgA 23 ^9 30 53 5^ 55 56 57 57

925 52 35 5<S 57 61 62 6i» 66

3255 50 52 51* 57 58 59 60 61

FgS 107 32 55 56 57 58 59 61 63

Average 31.3 53.2 5*>.5 55.8 57.5 SS.3 59.S 6 1 .0

s .s . ♦p.7 ♦0.9 ♦0 ,6 ,+0.6 £0.9 +1 .0 £ l.1 +1.3

Maaaasuajasaao -is !J»3 J -.-J -3 a SS: as-iaaaa .-t -> '! - Cl -!., = •= .3 a 23 a a .a as



Table 7° »  F o rtn igh tly  Paunch g ir th  ( c » )  o f  tho oxparlnantal anitsals on the
four d ie ts ry  rogisses.

Group I

Aniaal
number 1 2 3 4 5 6 7 8

916 74 75 76 77 79 80 79 81

922 39 39 60 62 63 65 65 66

3243 57 53 56 53 60 61 62 63

A AM 66 63 64 65 66 66 65 66 66

3252 ■ 56 57 5B 59 60 39 61 62

F jjA. 2? 56 57 53 59 60 61 62 62

Average 60.  0 61.2 62.2 63.5 64.7 64.5 6 5 .8 66.'

S . B . **■2 a  9 +3.0 +3.0 ±3.0 +3.0 +3.2 +2.3 +  3 .‘

- a a - a a a a  j - n a  ~ c s a t s a - ,  ^ c s s >+ - : . i a j s a •3C3SSO •; OC2fJ c i o a j ;



Table 7b. Fortnightly Paunch g irth  (cm) o t  the experimental aninsnls on tho
four dietary regimes.

. Group XI

Animal
number 1 2 3 4 5 6 7 8

919 59 61 62 63 64 65 64 66

924 39 60 61 62 63 65 66 63

3235 62 61 63 63 64 64 65 66

SAM 9 37 58 59 60 62 64 66 68

F2A 33 61 62 63 64 65 66 6? 68

3242 6o 60 61 62 63 64 63 66

Arerage 59.7 60.3 61.3 62.3 63.5 64.7 63.5 67.0

S.E. +0.7 +0.6 +0.6 ,+0.6 +0.4 +0.3 +0.4 +0.5

.:aoo- -* e tsu .jj. . S3 J " % „ -d =s 3 w ~ 3-i ;i » id .3 a ■ * - ...a



Teb la  7c . F o r tn ig h t ly  Paunch g ir th  (c a ) o f  tha experim ental anim al* on tha

fou r d ie ta r y  reg im es.

Group ZXX

Animal
number i 2 3 A 3 6 7 8

923 60 61 62 63 6/i 65 66 67

918 60 61 62 '  6s 67 69 70 72

3233 63 6/< 66 66 69 70 71 71

SAM 9 59 60 62 63 65 66 67 60

3237 57 60 62 59 60 60 61 62

F gA 28 55 36 56 59 60 61 62 63

Average 5 9 .0 60.3 62.0 6 2 .8 6U .2 6 3 .2 66.2 67,

s . e . +1.1 + 1 .1 +1.0 + 1./J ♦ 1 .5 +1.7 + 1 .7 ♦1,

a s a s :-: .. jBuau = ■3 U i d r j a  . j  J L 3 -5 csacaa-aa . .  a a a  -j  -  a -3 . : j  : q a 1 -aa .



Tabia 7<2. F o r tn ig h tly  Paunch g i r t ] }  (cm ) o t  th « oxperiosantr.l animals on tho

fo u r d ie ta r y  reg im es.

Group IV

A nicsd 
nuabar 1 2 3 4 5 6 7 3

921 62 63 6** 6 b 63 63 63 66

3 2 h \ 57 38 39 60 61 62 63 6k

F£a 23 53 53 5^ 53 57 58 39 Co

923 56 39 60 62 61 63 6 5 66

3255 37 58 59 60 61 62 6 k 66

FgS 10? 62 63 61* 66 67 63 70 71

Avaraga 58.2 39.0 6o .o 61.2 61.7 62.7 66.3 63.:

2 .£»« +1 .A +1.5 ♦1 .5 ♦1.6 +1.3 +1.3 + 1.5

a s a j a ^ J - ^ j - o a  3  — • s a i s  i j a ♦ a  i s a  a r s e :  j a a c s n a  j  . j  o - j j j j a a a  ' _ a  n a a i i a a s a s a  i
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Table 8. Analysis o f  variance -  Body length .

Source d f ss *es F

Groups 3 121.464 40.'436 5.93**

Error 20 136.496 6.825 ,

T o ta l 23 257.960

. a  J s a  * - n a s i a u j : * :  - .£ S -S iS t3 _3 «c s -a t3 iJ -3 ia :3 t3 sa '3 G 3  - 2 . j j * o ^ r „ - 'c a a a a

« a S ig n if ic a n t a t  l e v e l .

C r i t ic a l  d if fe re n ce  a t  1# le v e l  «• 4.291 

C r i t ic a l  d iffe ro n co  a t 5$ le v e l  a 3.1463

P a ir  v is e  comparison

Group means t G? 02 G^

10.83 14,33 14.50 17.70

°2  " °1 n 3 .5*

° 3 “ Q1 - 3.67*

%  ” °1 a 6.34*«

° 3 - °2 a 0.17 (H .s )

°4  " °2 CB 2.84 <N.S)

%  - °3
Of 2.67 (N .S )



48

Table 9* Analyaia o f  variance »  Haight at wither a.

Source d f 3S M3S T

Croupe 3 22.46 7*487 0.79 (N.S)

Error 20 190.50 9.525

Total S3 212.96

.adDa.a3a..ssaEia».ass9adiiasa.DeDa.c]suaaaaQaaria(iaap^ca.i: an.

N.S. -  Hot S ign ificant.

Tablo 10. Am lyeie o f variance -  Heart g irth .

Source d f SS MSS T

Croupe 3 0.46 0.15 0.03 (n .s)

Error 20 107.50 5.375

Total S3 107.96

O a a a a o a a j t i a s o H a  j e c fM .a :3 Q e s c : a ic « o s j « a s ie i - a '. i - t s  j c a i i a u a a a r j t s o u ^  a c j a o a a a s o

M.S. -  Not S ign ifican t.



Tab le  11. A n a ly s is  o f  va r ian ce  — Paunch g i r t h .

Scmrca df SS MSS F

Group* 3 17.0 5.66 1.34 (».s)

Error 20 84.33 4.22

Total 23 101.33

^ca ̂ aqsasasssaaaasaaaa t cosaaacsatiasaatfasa&aaaaaaaaQsa

H.S. -  Hot S ig n i f ic a n t .

t*
vo



Tablo 12m. Famd m /fici«Rcy {kg fasd/kg vmlglit g a in ) o£ mniamla maintained on tha Sour
dietary- regim es.

Group I

Aniraal
nuabsr

Dry m atter intake 
fro ij concentrates 

(lea)

isry zaetter intake 
fro®  Jock lesvas

( t s )

T o ta l dry m atter 
intake

(2g )

T o ta l m ig h t 
gain

(kG)

Feed
offflc lane;

916 47.0 58.6 105.6 16.6 6.4

922 30.5 37.7 68.2 8.6 7.9

3243 32.4 29.2 61.6 7.8 7.9

AAM 86 30.9 30.7 61 .6 9.8 6 .3

3252 32.3 29.7 62.0 7.4 8.4

FgA. 2? 33.4 32.1 65.3 10.4 6.3

Average 34.4 36.3 70.8 10.1 7.2

s .  s . ±2 .5 ♦4.6 ±  7.1 ±1.4 ♦0.4

HJ^33J '.3 3 O - . J J . :-1= i .."aTaaai:, - :j 5-a ;aas:



Tabie 12b# fe ed  e f f ic ie n c y  (kg fead/kg weight ga in ) o f  oninr.is icnintainad on the four
d ie ta ry  regitsas.

Group I I

A n l s E t Z

nusber
B e y  n ntter Intake 
fsoB concentrates 

( S s « f )

Dry r a t t e r  intake 
from jack  leaves

(fee)

To ta l dry r a t t e r  
in  telco

(fee)

T o t a l  va igh t 
ga in

(fee)

Food
o f f ic ia l

919 35.9 28.1 64.0 7.7 8.3

924 39.1 31.7 70.8 10.7 6.6

3235 36.4 29.7 66.1 8.2 8.1

SAM 9 37.7 30.1 6 7 .8 13.9 4.9

EbjA 38 35.4 30.0 63.4 10.3 6.3

3242 36.8 28.1 64.9 8.4 7.7

Average 36.9 29.6 6 6 .5 9.9 7.0

S . E . ♦0.6 ^♦0.6 ♦  1 .0 ♦0 .9 ♦0.5

a a a s - i cj a  - = j r s - ; j ^ 3 c r ^ ? a  0  j  _ ■JJtiZl . O  _2 ___ i t i  — _J _*£SZ5 J  v. J ■ u  - i ^  ^ _  w. . 3  ' O d - i j . =3 .* . j  .



Table 12c* Feed e ffic ien cy  (kg faad/kg vaight ga in ) o f  animola maintained on tha four
dietary  regimes.

Group XII

Animal
number

Dry aattar intake 
from concentrates

(fcs)

Dry isot tor Intake 
from Jack leaves 

(fce)

Total dry matter 
intake

(ks)

Total velght 
gain

(ka)

Feocl
e ffic ien cy

923 37.4 32.1 69.5 9*3 7.3

918 37.2 30.4 67.6 11.1 6.1

3233 33.0 34.0 67.0 8.3 6*0

SAM 10 31.3 25.8 57.3 9.0 6.4

3237 33.6 26.2 39.8 9.7 6*2

F2A 23 33.1 27.3 60.4 8«4 7.2

Average 34.3 29.3 63.6 9.3 6 .9

5.E. +1.0 +1.4 ♦2.1 +0*4 +0.3

ona^a-—̂ -aj a  ̂2 D . J S3 d _I'jtj j »iar; - ;uj„cjoo« sjj  ̂  ̂ mjtz* ~ -3~ -= ■ jâ csca

U:?0



Group IV

Table 12d* Feed e ffic ien cy  (k& feed/kg weight ga in ) o f  animal* nminfcainod on the four
dietary regime**

Animal Bry mutter intake Dry matter intake Total dry matter Total weight Food
number from concentrates from Jack loaves intake gain e ffic ien cy

(fcg) (k «) <i£0) (kg)

921 33*7 25.3 59.0 7.6 7.8
3241 33.9 24.7 50.6 7.5 7.8

F^A 23 29.7 22.6 52.3 7.4 7.1

925 33.6 31.3 64.9 13.2 4.9

3233 30.1 28.1 38.2 11.7 5.0

FgS 107 34.5 34.6 69.0 14.3 4*3

a ver»co 32.6 27.8 60.3 10.3 6.2

t>aS» +0.9 VJ .8 j»2.4 £1.3 £0.6

O C a ' - a j j ^ j ^ n c a s j  3=3 - i  -s -a _s j  . j '3 . = =j 3 a  j s  j  -  j  - S  U m  z a j z ^ i  3 . ra-a -a a -3 a  ^  '  — -3a#3 »:aa£S r3caa itS »

UsU>



cfccj:E. otadl o| h J U

m a j ^ o j j A j t d L  o / i  d U v m * M  a x ^ L
MA 0

f y o u f i i  J fi !5



T a b le  13* A n a ly s is  o f  v a r ia n c e  -  Feed e f f i c i e n c y

Source d f SS MSS F

Groups 3 3*13 1.04 0*86 (ru s )

E rro r  20 24*05

T o ta l 23 27*18

03-2 ist** — 0 - 3 3Sjl2aaaasacsa arjcaaiaja02aMKi2̂ :oa=*i=0!=ia£3aeE3™3-5Ei — t+t-jtakcissuaet3«a ^oaa

N*S* -  Not S ig n i f ic a n t *

Ui



Group X

P a lly  dry oofcter D a ily  dry m atter T o ta l dry m atter Body Pry ca t ta r  in take
AniaaX Intake from intaka from Intake par day waight per 100 kg body
number concentrate® Jack leaves weight

(s) (e) (c) 0=s)

Table 14a, Dry m atter consumption ( in  leg) o f  amiuails recorded during the metabolism
t r i a l .

MH 86 355.0

3252 275.6

FgA 27 360.0

292.8

261.5

370 .6

667.8

517.1

730.6

18.3

16.6

16.6

3.5

3.5

6.5

Avaraga 330.2

8.E. ^27.3

301.6

£37.3

631.3

+62*1

16.4

>1 . 1

3.8

±0 .3

a i c c i ^ a a r i u a  j  ; rx , y  j s a o i tisaDflss  ̂ jc -ia =3E3 — E5£3 0

V.T
vn



Table t4b. Dry matter consumption (in  kg) o f  a at sa l a recordad during the  metabolism
tr ia l*

Group I I

Daily dry matter Daily dry matter Total dry matter Body Dry esqtter intake
Animal intake from intake from intake per day weight per 100 kg body
number concentrates Jack leaves weight

(s ) (e ) (e ) (kg)

3233 2 9 6 .2  280.0 5 7 6 .2  18.3 3.1

SAM 9 360.0 378.0 7 2 6 .0  20.6 3.6

S\jA 38 356.0 378.0 736.0  17.7 A. 2

Av*rag« 333.6 365.3 676.7 18.8 3.6

S*2£« + 18*7 *32 • V +51 *0 • 8 +̂ 0*3

C3 J  3 -J ^ — tS -3-= aasca =  ' ) a c j  j - ic s a  3 . l a  :  j a  u s b j o  3 3 a  i n a  a :^ a ^ :c ;^ 5 -^ a  — 12 c*3  - :"ffl



Tab! a 14©* Dry oat te r  coneunption (in  kg) o t  animal* recorded during the metabolism
t r i a l .

Croup XXI

D a ily  d ry  m atter D a ily  d ry  m atter T o ta l d ry  m atter Body
Animal in take from in tak e from  in take p er day weight
number concen tra tes ja ck  lea ves

< « ) ( s )  ( g )  (k g )

Dry o a t t e r  In take
per 100 kg body 
weight

323B

3237

918

227.**

266.9

227.0

307.8

223.3

300.2

535.2

490.2

527.2

19.6

17.2

20.1

2.7

2.9

2.6

Average

S.E .

240.4

£13.2

277.1

£27.0

517.5

£13.9

19.0

£0 .9

2.7

£0 .9

Daaaeca^a-a jJnaaSsjaoaasaacaKajaaaJiBssaacaacc soasaaaa'-aaacaasoaa - ■3’-?stsziasaatEcinaici jgeiwc:

VI-J



Table 14<3* Dry a s t te r  consumption ( in  kg) o S  anliaala recorded during the metabolism
t r ia l  *

Group IV

D aily  dry n a tte r  D o lly  dry tro tter T o ta l dry usettor Body Dry n »t to r  intake
Animcl intako from Intake from in take per day weight per 100 kg body
nnsber concentrates Jack leaves weight

( s )  ( e )  ( e )  ( f e e )

P2s 107 3 6 0 .0  3S&.Q 72U.S 19.9 3.6

923 360.0 380.0 7^0.0 20 .5  3 .6

3255 3 3 2 .6  2 3 1 .0  5 6 3 .6  18.0 3 .0

A varcge 3 5 0 .9  325.3 6 7 6 .1  19.7 3 .*»

S .E . *  9.1 +**7.3 +56 .^ *0 .5  £0 .2

B»a=rc:2:sias:raw-̂  ̂ JiaflaaaaoaraoasaaaoJKaaoaaaBaKaaaoBBaaaaoaass;

CP



Table 15* Anelyeia o t  variance -  Dry on i t e r  consumption

Source d£ SS MSS F

Groups 3 . 2.06 0.69 3.5^ (H .s )

Error 8 1.5 6  0.195

To te l 11 3.62

Baaaojtiasa«a^ JSBaaaaosmaBaoaosaovaaaaaBaaQsoaasa

K.S. — Not S ign ifican t*



Table 16a. Percentage chemical composition o f  dutif; (on dry ootfcar basis ) voided b y  tho
aniraala during the EQtabollam t r ia l*

Croup Animal
number

T o ta l quantity 
o f  dung voided 
In  f i v e  d&ya

(e )

Dry
natter

Crtxde
protoin

Sther
extract

Crudo
fib re

Tota l 
a ah

Hitrogon fro e  
•x tract

AAM So 1,890 50.9 2 1 .4 4*2 14.6 20.2 39.6

X 3252 2,253 4o.4 19.9 4.6 13.4 18.9 42.2

FgA 27 1,912 31.2 18.8 3.9 10.7 20.3 46.3

3235 1,408 59.9 SO. 9 3.6 13.6 19.2 42.7

XX SAM 9 2,330 46.6 18 .4 3.8 12.0 23.0 42.8

r 2a 38 2,365 30.3 20.5 3.6 15.4 22.6 37.9

i 0 2 3 S ; 3 c a a = . a =3 u a c j ,
1

__ : a  r c 3 i3 C3a c j - J - s a ^  -  : c ^ . . :  j  j J  v r.  .  r- 1 3 3 ^  ' ■* J ' - - -j - s s - s a a a n s s s  - a v s  -=3o : a



feblo 16b. Percentage cheraical composition o f durvs (on dry matter basis) voided by tho
animals during tho metabolism t r i a l .

Sroup Antea!
number

Tota l quantity 
o f  dung voided 
in  f i v e  days

(e )

I?ry
matter

Crude
protoin

Ether
extract

Crude
fib re

Tota l
cell

N itrogen frea  
extract

3238 1.&20 58.1 17.6 4.6 10.6 21.2 46.0

[ I I 3237 1,5 0 0 40.1 18.9 3.4 12.6 25.0 40.0

918 1,800 45.3 18.9 2.9 13.2 21.1 43.9

f 2s 107 2.5S0 42.2 20.0 4.2 12.2 22.2 41.4

[V 925 2,7S0 42,3 18.3 3.8 15.4 25.3 37.2

3253 1,6*»3 30.4 16.6 2.8 11.9 24.8 43.9

I B 3J  : 3 ^ - s ^ a a u a a c 3 t j a u i  J a a j a -  t;~= — r t a  eats =3=3:33=3 ~  j  — - 3 ta t3 ~ -s i3  : a o J c 3 4 a . " . a 3 t f 3 3 a 3 3 j - i ^ s a a

C%



Table 17a* T o ta l volume and Nitrogen content o t  urine voided by the
anlsnals during the metabolism t r ia l *

c r o u p
N u m b e r

A n i m a l

N u m b e r
T o t a l  v o l u m e  o f  u r i n e  
v o i d e d  in  f i v e  days 

( a l )

H l t r o g e n
p e r c e n t a g e

. AAM 86 2,565 0.68

X . 3252 2 ,6 6 0 0 .6 5

*2 *  2 7 2,695 1.12

3235 6,655 0.56

I I SAH 9 5,225 0.38

FgA 38 6,105 0 .6 0

S3 ZS sa S3 i i  S  £S U  ̂  S3 !3  a . j ; 3 a a u j , i B i 1 n  j b  j i s a a s ^ a a

c\



Table 17b* To ta l volume end Nitrogen content o f  urine voided by the
animals during the metabolism t r i a l .

Group A oim X  T o ta l volume o f  u rin e  H Itrogon
Number Kurabor vo id ed  in  f i v e  days percen tage

(ntl)

3238 li*5QS 0 .29

I I I  3237 2,790 0.63

918 1,300 0 .7 2

1\jS 107 3.225 O.itO

IV  925 7,510 0 ,b9

3255 6,080 o .*3

aar?=3 ̂ £3£JCar3U=3=;-i *3>.Sr-5>-tiS -5KS£li33Cl̂ ,r3=3tSac3=? --Ziznci 1=:-S3 ̂ £3 13 S3 = 33 3 - T»J .-3 JJ a luc^aou'ja' >S3=3

C’
u



T&bla 18a. D ig e s t ib il ity  c o e ffic ien ts  o f nutrients in  the cxpcrimantol rations 
Obtained during the metabolism t r ia l .

Group X

number oafctea? Crude p ro te in  Ether ex tra c t Crude f ib r e  ex tra c t”

AJtK 86 70.2 58.1 6 8 .6  61.2 80 .3

3252 6*4.7 52.7 59.3 58.7 7^ .6

F2A 27 7 3 .2  6 5 .6  7 ^ .2  7 6 .2  79 . I

Average 69*^ 58.8 67.^ 6 3 . b 78.0

S.£. +2 .5  -3 .7  .+**.3 ^5.5  +1.7

a s 3 ' i 3 "  -: =: , 3 o ~  s  3  s  s  : j  -  u a ; i c ^ c : a a a 3 r i - M  a - a j g a '  a w -  s s a s c :  ~ J n a a j ^ n  1 3 1 3 0 3 1  j s a n a s s  - ; s a a  s a ^ s  - w a s  s a c r a

G\ir



Table 18b* D ig e s t ib i l i t y  c o e f f ic ie n ts  off nu trien ts in  the experimental ra tion s 
obtained during ill*  metabolism t r i a l .

Group XX

cumber rcatt#r Crude p ro te in  ISthcr ex tra c t Crude f ib r e  ex tra c t”  * r e °

3235 70.7 61.1 76.3 66.5 79.2

sm  9 69.** 63.2 73.2 70.0 77.9

F2& 38 67.8 3 6 .8  73.2 59.0 7 9.2

Average 69.3 6o .k  7 4.2 65*2 78.8

S.U* +0.8 +1.9 +1.0 +3.2 +0.4

*aC3Bl£3Jiaai3=3 3Ji3 - E353 «SSE2S3£J£3£i C3CSSJ OS3̂ 'C*3»-ataffe*»«a»3=lB;**ai33C3:3.nWS3 2 3 -S J3Ei — Ai? J4L._î 3E3 £* ~i .n J ̂

ON
U



Table 18c* D igestib ility  coefficients o f nutrients in  the experimental rat Iona 
obtained during tho metabolises t r ia l .

Group XIX

number csattor Crude pro t o la  S tbor e x tra c t  Crude f ib r e

3230 69.2 6 6 ,7  64.3 75.9 74.6

3237 68. t 6 5 . I  71.3 64.8  7 7 .3

91S 69.3 64.4 77.3 69.1 75.9

Average 68.9 65.4 71*0 69.9 75.9

S*S. +0 .4  +0.7 +3 .8  +3«2 +0 .8

S3 *3 n t zz  t~ xz  a  c3 s  j a ^ . : 7 0  - : c i  j  w a  a j t ^ . j ' o a a j c  n . u a a - . m s ' B K - S Q n a  ' t ^ B - a S D a ^ a s a n a n ^ n a  -a  5

C\
Cv



Tabic 18<2* D ig e s t ib i l i t y  c o e f f ic ie n t s  o f  n u tr ien ts  in  the experim ental ra t io n s  

obta ined  during the mot^boXlsss t r i o l .

G r o u p  X V

A n i r & l
n m s b o r Dry n a t te r  Crude p ro te in  ISfcher ex trac t Crude f i b r e  **l ^ s ! n , r * G

e x t r a c t

f £s  107 

9 2 3  

3 2 3 3

A v e r a g e

S #£ »

69.9

68 .2
70.6

69.6
<>•7

66.1

67.3

7 3 . i t

68.9

£ 2 * 3

72.0  

7*t.3

82.1

76.2

+3#0

71.2

6Q.9

62*0

66*7

£3.0

77.6

78.9

76.8

77.8

+0*6

HJaaasssaiisssacosjfioisw -siacjwsBawsBffiacscassaijaasassssBsssaiaaajaiserasjsasj ~ -* esa * _ j s - ,  - i " a a  1 x.,3.723 0 ^ 3  j a a s

•4
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Tab!* 19* Analysis o f  variance -  D iges tib ility  coeffic ien ts 
o f dry Matter*

Source d f SS MSS F

Group* 3 0#?Q 0*26 0,05 (ti.3

Error 8 ^5.32 5.6?

Tota l 11 ^6,10

aaoaajca^uaaaa^aaamanayHfflaa iBS^^aoaaooaaaKaaoaaawoaaQaocjaaEja

N*S* -  Hot Significant*

Table 20* Analysis o f variance -  D iges tib ility  coeffic ien ts 
o f crude protein*

Source df SS M5S F

Group* 3 193.22 64*41 3,67 (n*s

Error Q 14o*36 17.53

Total 11 333.38

c a s e s  ;3&2 e u  s e r a i s  - ^ a L i s a u a c s a a u a a ^ K - i a a  i d , j  ^ n js r i c i c i  a n ^ i  i m a  _s j j u  s s u r s o ia ^ c a

N*S* *  Hot Significant*
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Table 21* Analysis o f variance • D igestibility coefficients 
o f Bthsr a ttract.

Source d£ SB MSS F

Groups 3 135.05 45.02 1.39 (u .s)

Error S 259.70 32.46

Total 11 394.75

rca-rasŝ nrj « :oaa«a 5ae3s=.*3aa»-sea*.-.ia JM̂sjraaistadaaatstsso-aoâ itscacaEsaca ĵ -zr.a 1

N.0. -  Hot Significant*

Table 22* Analysis o f variance ~ D igestibility coefficients 
o f Crude fibre*

Source df SS MSS F

Groupo 3 ^0*93 13*66 0*06 (n*s)

E r r o r  8 1823*01 22?*88

Total 11 1863*99

dasss-scaass^aaa::.. ^saanastaa 'a .3sa.j3a3 j3a=S-3 -is

U.S. -  Hot S ign lS iean t.



T a b le  23* A n a ly s is  o f  va r ia n ce  -  D i g e s t i b i l i t y  c o e f f i c i e n t s  o f  

N i t r o g e n - fr e e - e x t r a c t .

So urc e d f  SS K3S F

Groups 3 12*98 *i*30 1*3? (N .S )

E rro r  8 33.08 3 .1 ;*

T O ts l 11 ^8.06

a s u e i a c i S s c  ^  — a  j q  - i s S B 3 ^ = 3 3 « £ s c »  =  a  j a a a a i a ^ o a ^ u a a s i ' a a a ^ a  : s  j s . u a a  j c  j o e s  - r a

u#S* -  Not S ig n i f ic a n t *

«s3

O



Tablo 24s« JJltroGon detention (g/dsy) o f animals on iho different dietary rcg&cjGa.

Group X

AnimX Hitrogon K&trogon Total Nitrogen out- nitrogen out- Total outgo nitrogen
number intake from intake frota intake of go through go through of nitrogen retention

concentrates Jack leaves nitrogen dung urine
(s) (s) (e) (e) (s) (e) (s/day)

AAH 86 1*7.6 29.5  77.2 32.2 12.2 44.4 6.6

3232 37.0 24.1* 61.4 29.0 11.0 40.1 4.3

F2A 27 48.3 37.4 85.7 29.5 30.2 59.7 5.2

Avsrage 44.3 30.4 74.3 30.2 17.S 48.1 5.4

S.E. ,+3.7 +3.8 ^7*^ .1*0 .6,2 .6 .0 +0.7

ÎC3 -XZZ-a& iZC Z^..* 3-5vA£3 JS J S i » T I£ tC ‘ l3<S-"-^5 3  , ! < 4 3 ^ 5 3 a  52-1-3,2^  -1 ~  =5B3 E3 »  "  IS *3 -2 3  U  J3 =3 1 -3 .3*5 £J Jt EJ c. £3 CS-TK 33 =5*3 ESC: E2 »  =  m t ; 3 I 3

I



l&ble 2&b« Nitrogen retention (s/clay) o f  aniB&lo on the d iffe ren t d ietary  regimes.

Group 21

Antnal
number

Nitrogen Nitrogen Total 
intake from intake from int»k« o£ 
concentrates .Jack leaves nifcrogQn

Nitrogen out- Nitrogen out
go through go through 
dung urine

Total outgo 
of nitrogen

Nitrogen
retention

(®) (s) <e) (s) te) (&) (g/day)

3235 43.0 83. 3 71*2 2 7.9 25.1 53.0 3.6

SAM 9 50.5 38.2 88.7 32.6 20*0 52.7 7.2

FgA 38 51.6 33.8 89*8 38.8 16.A 55.3 6.9

A vara sc 40.4 34.9 83.2 33.0 20.3 53*7 3*9
s.s. ♦2.?2 ♦3.3 ♦3.2 £2.3 +Q.S £1.2

S53S3-3C3H3CJ3 lOOJ'-Jt.. J .3 -S r3  ' *3 -053 BS'JO :a-)a »S3 - SC3 aactts ra * 1 *

I



Ifeble 24c. Nitrogen retention (g/day) o f  animal* on the d iffe ren t dietary regime**

Group XXX

AnlnsX Nitrogen Nitrogen Total Intake Nitrogen Nitrogen out- Total outgo Nitrogen
number intake from intake frost of nitrogen out go go through o f nitrogen retention

cone ant rate* Jack leaven through urine
rTtifig

(s )  (e ) (e ) ( « )  (g ) (e ) (g /* » y )

3238 38.1 31.1 69.2 23.1 13.1 36.8 6.6

3237 33.8 18.0 53.8 18.2 17.6 35.8 8.5

918 38.0 30.3 68.3 28.8 9.8 33.8 6.9

Average 37.3 26.5 63.8  21.9 13 .8  35.3 6.0

S.®. ^0.8 j^8.2 +5.0 .7 ♦2,8 +0*8 jp «8

•aassaascqan3 j jo aeawa-JSTaeQCSjatasaa.a i - >jsa i.i-uotSBSoaaaaBasaaa-sisnaao -craaaa

-Jid



Table 24d* Nitrogen retention (g/doy) o f  a n l*a ls  on the d iffe ren t dietary regimes.

Group XV

Anisnl Nitrogen Nitrogen Total Nitrogen out- Nitrogen out- Total outgo Nitrogen
noaber intake from Intake from Intake o f go through go through o f nitrogen retention

concentrates jack leaver nitrogen dung urine
(s) (&) (« ) ' (e) te) ( s )  (s/sey)

i 107 64.3 38.4 102*7 34*8 20*9 33*7 9.4

925 . 64.3 38.4 102.7 33*6 36 .8  70 .4  6 .5

3253 59.4 23.3 82.7 22-0 2 6 .1  48.1 6.9

Average 62.7 33.4 96.0 30.1 28.0 58.1 7.6

S*t# +1*6  *5.0 ♦6t7 £4*1 *4.7 +6 .5  *0 .9

aaaaacj-iaitSEscsiatsats - aasa j Jaaoa«BaB‘-jc jau-sinooaaassaouatiajaaaa-.aaosiaa'aaaj.ia j acrtsaca aaKJnacaaflQ^sa -ass



Table 25. Analys is o f  variance -  N itrogen re ten tion

Source d f SS MSS F

Groups 3 8.35 2.78 1.17 (N .S )

Error 8 19.03 2.378

T o ta l 11 27.38

ciESjaraaicî  »z3t-sszzis>tz s -tarsiaa azs BSwtr *8=3=3 s — sis estes assesses .so 323 ra a =i <3=312:33=£=« rams =3-3:2.3 j£ss

N.S. -  Net S ign ifica n t*



Table 26a. ffeeasi to lo g ic a l values o f  the experimental aniealo recorded a t  the
beginning o f  the escpericent•

Group I

Animal Packed c o ll lir.eooglobin Plasma protein Calcium Inorganic phosphorus 
nusabsr volume (g/IOOml) (g/IOGn&l) (ssg/lOOial) (mg/ICQ ml)

9 1 6 3 3 . 0 1 1 . 4 7 . 7 1 0 . 2 4 . 3

9 2 2 3 7 * 0 1 1 . 8 7 . 1 8 . 0 4 . 8

3 2 4 3 3 0 . 0 1 2 . 0 8 . 2 1 3 . 2 4 . 3

A A M  8 6 3 9 . 0 1 1 . 4 8 . 1 1 2 . 0 4 . 8

3 2 5 2 1* 2 . 0 1 0 . 0 8 . 8 1 2 . 6 4 . 6

V  2 7
3 9 . 0 9 . 0 7 . 7 1 1 . 8 3 . 0

A v e ra g e  3 6 .7  10 *9  7 . 9  1 1 . 2  4 .7

S . £ .  ^ 1 .8  + 0 .5  + 0 .2  +G.8 * G .l

a a a c 3 j S Q i : ^ u a .  - — —t-z2 -  —o - 1 B J t s J J - u d ^ j a « a  ~a ss-^ - £=̂ a -a o  ss ^ c i» is ^ 3 t» £ 3 a s iE ja



Table 26b. HaGa» to log ica l values o f the experimental animals recorded at the
beginning o f the experiment.

Group IX

Animal Peclied c o ll Haerooglobin Plasma protoin Calcium Inorganic phosphorus 
number volume (g/IOOml) (g/100ml) (mg/IOGml) (mg/IOOml)

919 

924 

3235 

SAM 9 

FgA 33 

3242

34.6

27.0

31.0

4 » .0

44.0 

40.5

1 1 .6  

11.2 

tO.2

1 2 .3  

1 1 .0

1 2 .4

7 .1

7 . 1

7 . 1

7 . 7

6 .2

7 . 7

12.0

1 4 .0

1 1 .0  

12.0 

1 1 . 3  

12.0

6 .4

5.4 

6 .1  

5 .8

5 .4

4 .5

Average 36.4 1 1 . 5 7 . 1 12.1 5 .6

S.1S. + 2 .7 *0.4 *0.2 *0.4 +0.3

j  =30 at a sôi tstJa aa aa a Ĵ jC3r=C33£3sntiE33 :a03S;



Table 26c. JM ema to logical valueo o t  the czperiment&l anissale recorded at the
beginning o£ the experiment.

Group I I I

Animal
number

Packed c o l l
volume

ISaeiBOglobin 
• (e/ioosn )

Plesme protein 
(g/tOOsl)

Cslciua
(tBg/lOOral)

Inorganic phosphorus 
(ffig/iOOml)

923 41.0 10.4 7.6 11.0 4.9

916 1*1,3 12.6 5*9 12.0' 6.7

3238 39.0 12.2 7.6 . 12.0 5.6

SAM 10 39.0 10.0 7.6 13.4 • 4.6

3237 36.0 9.6 8.3 12.2 4.6

F2& 28 30.0 11.6 7*1 13.0 6.2

Average 36.2 11.1 7.** 12.3 3.6

S.B. ♦2.1 £0.5 +0.4 £0.3 jf i.3

esadriaaaaa^ds — d  - - i ~ - c .^ . .. o ._i _ :-i - a ~  — = — »  -i *. i - u & s i a s s j a s a .aa^a-33aa,Qj53^j^5aa*

00



Table 26d# HSJoasatological values o f the experimental onlnjalfe recorded at the
beginning o f  the experiment.

Group IV

Axilcal
zmzbar

Packed c e ll 
VOlUQS

Ihecoglobin
fe/IOOmX)

Plasma protein
(g/?00iE!)

Calcium
(sug/tGOmX)

Inorganic phosphorus

921 40.4 10*0 6.5 12*0 5.3

3241 36.0 9*2 7.6 13.2 5.9

PgA 23 37.4 1 1 .8 7*6 12 .0 5.9

925 3Q.0 1 2 .2 6.9 13 .0 5.8

3255 33.0 12 .6 6*2 12 .0 6*9

F^S 10? 36.0 9.8 8*5 13*4 5.0

Average 36.8 10.9 7.2 12*6 5.9

S*B. +1 .0 ♦0*6 *0.4 +0.3 >0 .2

c j c a j K t j c a T r j a a a a c i o a a a ■ i a a a a j  a t— ;i£ j= 3 ,» i j a a a a y a c a j  -a; r :  ‘ a a o n  . d s e



Table 27a. Itacm atological va lu es o f  the experim ental anim als recorded a t  the 

middle o f  the egperitsent.

Group I

Animal Packed c e l l  Haemoglobin Plasma p ro te in  Calcium Inorgan ic  phosphorus
n u m b e r  v o i u n *  (g / 1 0 0 e a l )  (g / 1  OOtcX) (m g / IO O m l) (o ts / 1 0 0 m l }

916 35.0 8 . 6  7 * 1  1 1 * 0  5*2

922 * 36.O 12.3 6 .5  12.4 5.6

3243 33.0 11.2 7 .5  13.6 4 .7

AAM 86 41.0 12.6 8 .5  11.6 5 .8

3252 37.0 12.4 6 .3  13*2 5.2

FgA 27 36.0 10.4 6*9 12.0 5.1

Averse® 36.6 11.4 * 7*1  12 .3  5 .3

S « E n  *  1 .1  ^ 0 * 7  £ 0 . 3  + 0 . 4  4 -0 .2

— E3 ^  3 * 3  —  —  3 -3 .3 * . .  la  w   . J —  .  n  J  j  —  . ^ j c j  3 —  i s  =3 » j  - -  «■ - s o  a - j  j J  ,  3 1 J  u  - J n s s a  i s  £ ? u s r



Table 27b. Ba canto lo g ic a l value* o f tbo esporlmoutaX animala recorded at £h®
middle o f the experiment.

Group XI

Animal
number

Packed ©oil 
volume

Haemoglobin
(s/100mX}

PlR3icrt protein 
fe/IOQml)

Calcium 
(mg/t00ml)

Inorganic phospho 
fe;/lOOml)

919 38.0 10.8 8.5 12.4 4.6

924 41.0 14.0 7.1 14*0 4.7

3235 43.0 11.0 8.8 8.0 4.8

SAM 9 38.0 12.8 s.o 12.2 5.8

F2A 33 47.0 13.8 7.7 11.4 4.8

324a 37.0 11.6 3.1 10.8 4.1

Average 40.7 I 2.3 8*0 11.5 4.8

S.E. * 1.6 *Q .6 *0.2 *0.8 *0.2

caajaa.ioja^ac -0 1 3̂3 •s 5 a  ̂-j .1 ̂  1 _j ■ - -■>-1 - ̂  .3 ̂  _» c= «n̂ DOT3 Jaai E3„.SJ3=3 .  ̂-is cssies .2 :a>



Group XXI

Table 27 c. Hacma to lo g ic a l values o f the osporisiontal a x&zsals recorded at the
talddlo o f the exp oriment*

Anizsel Pacfced-coll JlaeifcQglabin Plaaujs protein Calciuia Inorganic phosphorus
number volume (g/IOOnsl) (g/IOOal) (ess/IOOej! )  (ieg/1 OOral)

9 23
918 

3233 
SAM 10 

3837 
FgA 23

38.0
33.0
41 .0
ks.o
26.0  
37.0

14.2
12.2
12.8
11.4
9 .0
9 .4

8 .5
8 .6  
8.1

7 .7
a .a
6 .8

12.0
10.0
12.0
1 3 .6

12.0
13.2

5 .7
4 .3
6 .2
4 .8

3 .3
5 .3

Av«rci£5® 36.2 11.5 S.1 12.1 5 .3
S .B . ±2.4 *p .a *0 .3 *0 .3 ±0.3

::aaa;3c:3Tit3=nat3aaK™t! s a r aa ; : - a  a .s j j ja a a -  s . ̂  ? =a j  a a „s a j T-_ a is a a ...



Group IV

Table 27d. Haezaa to lo g ic a l values o f the experimental animals recorded n t  the
middle o f the experiment*

Animal Packed c o ll  Haemoglobin Plasma protein Calcium Inorganic phosphorus 
number volume (g/IOOmi) (a/100ml) (nsg/IOOal) (mg/1GGml)

921 4 1 .0 12 *2 7 * 7 1 2 .0 5 .9

3241 4 2 .0 1 0 .2 8 .1 1 2 .6 7 .4

1\,A 23 «£ 4 6 .0 9*8 8 .1 1 2 .4 6 .0

923 4 2 .0 1 1 * 8 7*3 1 3 .0 5 .3

3253 3 7*0 1 0 .2 8 .1 1 3 .2 5 .3

F 2S 107 43*0 8*8 7 * 7 1 2 .8 4 .4

A v e ra g e 4 1* 8 1 0 .8 7*8 1 2 .6 3 *7

S .E * * 1 . 2 £ 0 .6 +Q • 1 + 0 .2 +0.4

m



Group I

Table 28a. Uacsoatologlcal values o f  the experimental animals recorded at  the
end o f  the experiment*

Animal Packed c e ll Haemoglobin Plasma protein Calcium Inorganic phosphorus 
number volume (g/IOOal) (g/lOOal) (©g/lOOml) (rog/lCOial)

916 27.0 9.6 7.7 10.6 5.9 -

922 27.0 10*4 7.1 11.8 3.4

32 43 34.0 9.2 7.1 12.0 6.0

AAM 86 42.0 11*2 7.6 12.0 5.3

3232 30.0 8.0 7.4 11.0 5.4

2? 27*0 9.6 6.5 10.8 5.3

Average 31.2 9.7 7.2 11.4 5.6

s.S. +2.4 +0*4 +0.2 £0.3 +0.1

B a a o a a B a j a o i a B - . a a a a a B s a B a B a a a . a a s a j a O M B a a o s a s a j j a o r t o J e s j i j j  j j j a j - n j a  s a s a  zn  is3cr--3^i«tiacsai



Group XI

Table 2Sb. IlaaanB to lo g ica l values o f  the experimental animals recorded * t  the
end o f the experiment*

Aniasal Packed c o l l  Haemoglobin Plasma protein Calcium Inorganic phosphorus 
number volume (g/IOOjal) (g/IOOml) (mg/IOOml) (jsg/lOOml)

919

924

3235

SAM 9 

FgA 33 

3242

26.0

37.0

32.0

35.0

35.0

28.0

11.4

10.6

9.2

11.0

10.6

8.6

Average 32.5 10.2

S* £* £1.6 £0.4

m a s a s  e j ..21 - - „ v; ^

7.7 12.0 6.0

7.1 13.0 6.h

7.V 10.0 5.2

7.6 11.i* 6.7

6.5 12.0 5.8

7.1 11.0 5.0

7.2 11.5 5.8

+0.2 +0**1 ,̂0*3

03



Group XXX

AniiSEX Pecked c e l l  Haeu^oglobin Plasma protein  Calcium Inorganic phosphorus 
number volume (g/100ml) (g/100ml) (c*s/10Gk1) (mc/IOOml)

X’able 28c* Haepatological values o f the experimental nnliaalB recorded a t  the
end o f the experiment*

923 30.0 10.6 7.4 13 .0 6.0

918 3 1 .0 9*6 6.5 12.0 6.2

9238 28*0 9*6 6*8 12.4 5.S

SAM 10 26*0 9.4 7.1 13.0 6.4

3237 28*0 9.2 7.1 10.8 3.5

F2A 28 31.0 9.6 7.1 12.0 5.9

Average 29.0 9.6 6*9 12.2 5.9

S *X>* +0*8 £ 0*2 +0.1 +0.3 +P+1

ttassca-aaa c a s c j i c a  JtJO «t -3̂: = — 'J a  zz :i S3 a  t .  cz ra n  3 ■.£2-3 - - z  .^ :c££ : ; a  n  _i — : :ZL -1

ca



Group IV

Animal Packed c o ll Haemoglobin Plft&m protein Calcium Inorganic phosphorus 
number volume (g/IOOol) (g/lOOml) (mg/tOOal) (mg/lOOc*!)

Table 23(fU Haeoetologicel vnluee o f the experimental tn ls a li recorded at the
end o f the experiment.

921 32.0 12.0 3.2 Ife.O 6 .8

3241 31.0 9.6 7.1 13.0 6 .2

F^A 23 37.0 10 .2 6.8 12 .0 5.6

925 35.0 1 1 .2 7.1 12.8 6.A

3255 33.0 9.3 7.6 13.0 6.0

F25 10? 33.0 10, k 7.6 13.0 6.0

Average 33.5 10 .5 7.fc 13.0 6 .2

S.E. *0.9 *p,k *0.2 *0.3 +0.2

c s a a t i s s n a a a c s  - r :  j  -3 . o a p a a a s a j s a s a r t a . a e j o t s u a a a a i M ^ ' j a c i a a o  u . w . : j . i 5  ; ta 10  3 i c ^ j a s a a a M

CO
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Table 29. A nalys is  o f  variance -  Pecked c o l l  volune.

Source dt  S3 MS5 p

Croupe 3 141.662 47.221 2.6s

Periods 2 662.225 331.1125 18.56**

Error 66 1177.332 17.0384

To ta l 71 1981.219

C33*acac#S*ac3aac3 -a ansa ej*. .ifis,3i»ea».rsarass*_£3ri;3 10 -a .3 a - r t

** Significant at 1# level*

C r it ic a l d ifference at 1# le v e l • 3*233

P a i r  v i s e  e o r a r > a r i a o n

S e r i o d  a s e a n e  i  p ^

36*5  3 0 .8  31 .6

P2 "  P 1 a 2s3 
p ? -  P3 «  h .9**

-  p »  7.2**4*
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Tabla 30* Analysis o f variance -  Haemoglobin.

Source d f SS MSS T

Groups 3 5.3976 1.7992 1.48

Psriods 2 28.7287 14.3643 11.84<

Error 66 80.0479 1.2130

T o ta l 71 114.17

C a s - s t a  . a o  '■ a  -1 . . u :  : u  j t o k s k s  " a  ra -  a  l a a a s s u  i - j »  j  j  s a j a  : a « a

^♦S ign ifican t a t  l e v e l .

C r i t ic a l  d if fe re n ce  a t la v e l  «  0*843

P a ir  wiao comparison

P eriod  means 8 Pg P^

11.1 11*5 10*0

P2 -  P a «  0.39

p2 *  P3 “  U 5 ** 

P1 ~ P3 **
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Table 31* Analyaie ot  vmrlauco -  Plasao protein.

Source at SB MSS r

Oroupo 3 0.0357 0.0119 0*01 (n,

Period* 2 4*0990 2,0496 i . o4 (n,

Error 66 130.1744 1.9723

Total 71 134.3091

N.S. -  Hot Significant*

Table 32, Aaalyaia o f variance •• Calctun*

Source df SS MSS F

Group* 3 13.8818 4.6273 2.78 (N,

Period* 2 0.1464 0.0732 o.o4 (n,

Error 66 109.9962 1.6666

Total 71 124.0244

aaaaa^utt^o^cfudJ .ais-3-ica Jŝ ant3aias3c;i9cia3 jgBaacmsucaarjaa

M.S. * Not S ign ificant.
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Table 33, Analysis o f  variance -  Inorganic phosphorus*.

Source d f SS MSS F

Croups 3 3.3083 1,769 5.34**

Periods 2 4.8230 2.413 7*29**

Error 66 21.8570

Tota l 71 31.9903

C t i a a a A o a a  i r t j a - j s a a a a  — t 3 i 3 3 c i i 3 r 3 3 u i « c s s 3 C ! = > 3 3 - i t 3 ' 3 a . j c a - a  s o s a u c i a  3 i^jn

P a ir  wla# cpMparison.
Group Cogparlaon. Period CoMpariaoa,

C r it ic a l d iffe ren ce  at C r it ic a l d iffe ren ce  at
1$t le v e l a 0.31 1# le v e l «  0.441

C r i t ic a l  d if fe r e n c e  a t C r i t ic a l  d if fe re n c e  a t
5# le v e l  a 0.2? 5$ l e v e l  «  0.332

Group Means» Gj Gg Period Et»anci p ,j

5.19 5.*» 5.59 5.93 5.*»5 3.26 5.G

G2 -  0, ■ 0.21 P1 -  p2 3 0.19

C3 -  B1 ■ 0 .4 0 » P 3 -  P , a 0 .^1*

“  0.7^** P3 -  P2 *■ 0.6l=o

°3  “  °2  ”  0 ,19

G4 -  Qg ■ 0.53**

C?4 -  03 ■ 0.3h«
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DISCUSSION

The resu lts  obtained during tho course o f  the present 

In ve s t ig a t io n  aro diaoussod bolow under separate heads.

Growth.

Tho resu lts  presented in  Tables 1-3 in d ica te  that the 

kids maintained on tho four d ie ta ry  regimes fo r  a period 

o f  4 } months e x h ib it  almost id e n t ic a l growth r a le s , tho 

average d a ily  weight ga ina o f  the animal a in  the four croups 

1# I I ,  I I I  and IV  boing 76,5 * 10.5, 7^.7 £ 7 .2 , 70,5 £  3.2 

and 77.9 + 9.0 8 r e s p e c t iv e ly . S ta t is t ic a l  analys is o f  the 

data (Table 3) rovonl that thora is  no s ig n if ic a n t  d iffe rcn c  

in  growth ra ta  o f  the animals maintained on the four d ie ta ry  

regim es.

D iffe ren t  workers have reported varying Growth rates an 

d a lly  gains in  growing k id s . For Darbari kids o f  0-12 month 

o f  age,Singh and Senear (1970) recorded an o v e ra ll d a ily  ga i 

o f  on ly  20-40g , However, Singh and Songar (1978) in  a study 

to assess the growth rata  o f  kids maintained under two 

d ie ta ry  treatments reported on overage d a ily  gain  o f  79.0 c 

on a r a t io n  made up o f  concentrate m ixture, gram bhuaa and 

green arhar fod  ad lib itu m . Uhile studying the e f fe c t s  o f 

various treatments on nu trien t u t i l is a t io n  by k ids, Mudgnl
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and Songar (1979) recorded  d a i ly  gains o f  *»9.1 + 2.7#

71.9 + 3 .9 » 3 2 ,2  + 1.6 and 53.7 + 2 .3  g  in  k ids fed  r a t io  nr 

con ta in ing  c o n tro l,  formaldehyde tre a te d , heat trea ted  and 

tann ic a c id  tre a ted  concentrate m ixture* r e s p e c t iv e ly *  While 

Singh and Rekib (1979) could record  d a i ly  gains o f  33, 2Q and 

15 G in  B arber! k ids o f  ^-5 months o f  ago u ain teinod on three 

ra t io n s  v i s .  Berea©m Siay a lon e and m ixture* o f  Barseon hay 

and natu ral grass hay in  two d i f fe r e n t  p rop o rtion s , M itta l 

and Panday (1978) rep orted  h igher d a i ly  gains o f  38.0 g lu  

kida o f  the oamo brood but w ith in  the age group o f  3-9 months 

Johri and Tc lap a tra  (1971) recorded the ra te  o f  growth o f  

Jamimpari k id s  from b ir th  to 15th week o f  age . They observed 

that Jamnapari k ids grow a t the ra te  o f  90 c/day, the salon 

and fem ales having hard ly  any d if fe r e n c e  in  the growth ra te  

upto the end o f  15th weak* H ie some authors recorded b e tto r  

growth ra te  in  the kids o f  tho snae breed under browsing 

con d ition s  (0*5*»7 kg/week) bo aga in s t s t a l l  fod  cond itions 

(0*333 kg/week). Mercy o t  n l .  (1981) in  th e ir  s tu d ies  to 

assess the n u tr ien t requirem ents o f  A lpIne-M silabsri crossbred 

k id s , obsorved average d a i ly  ga in s o f  6 3 .7  £  3 .3 » 6hmk *  5*0 

and 6 7 .6  + 2.0 g in  th ree groups o f  k ids maintained on 

d i f f e r e n t  pianos o f  n u tr it io n , While Dabadghao e t  e l * (1976) 

observed an average d a i ly  ga in  o f  £3 , 0 , ^6.6 and *10 .7  g  in  

malo Bnrlxirl k ida fe d  d i f fe r e n t  le v e ls  o f  concen tra tes,
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Singh (1930) ob ta ined an average d a i ly  ga in  o f  80.0 + 8.03 

g fo r  S i roll i  k ids maintained on a complete ra t io n  based on 

cow pea fodder.

In a study to evaluate the effect o f dietary protein 

concentration on growth rato o f kids using four levels of 

protein* Tcnabo « t  sal. (1977) observed Ktasimum gain in 

weight in kid» fed highest level (2G.9JS) of protoin. 

Increased weight gain with iiicraas® in iovols of protein 

in the diet is  also roportod by Akineoyinu 9t a l .  (1976) 

in West African dwarf goats and U>uca et a l .  (1975*) in kido 

of Daaaeeua bread. Better height gains with increase in 

dietary protein leva! have also bean reported in lambs by 

Peter and ITocJan (1973){ Orobing et a l .  (1973)l Sharsa and

Mittal (1977)t Bo1want et a l . (1975) and bakshminarayana 

and Rflgbavan (1979)* the observations of the la tter  

indicating that increase in weight gain takes place with 

inorenso in protoln only unto a certain level* the rate of 

growth declining when tho protoin le v a !  increased beyond 

15 per cont.

From a perusal of the results obtained on growth* it  

can bo seen that tho overall daily gains of the animals 

observed in tho present study are comparable to those 

reported by other workers for kids o f eirailnr ago groups.

Tho racults further indicota that the levels o f protein used
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in the concentrate mixture in the present study have l i t t lo  

influence on tho average daily  gain of kids In as touch oa 

no s ta t is t ic a lly  significant difference in daily fains

could be noticed between tho four groups o f hide fed 16 ,

10, 20 and 22 per cent crude protoin respectively.

Body Bisasur cmenta •

Delta presented in Tables on body length (cm)

indicate that tho average body length of the animals at tha 

beginning and at the end of tho experiment for group I ,  IZ P 

IT ! and IV ore *>1*2 ♦, 2.0 and 32,0 * 1.0, 39.0 * 0.8 and 

5^.2 £  1.0  and 38.5 * 1.0  and 53.0 * 2.1 and 37*7 + 0.7 

and 5^*8 £  1.& respectively. The In it ia l end final values 

for height at withers (cm) In anlisals of different groups 

arc found to be 50,0 + 1 ,5  and 61,2  £  0* 1*6 , 30.3 + .1.0  and 

62.0 + 1,3, 50.7 + 1.9 and 60.3 + 1.5 and *)9.7 + 1.2 and 

61.3 + 0.7 for kids of group I ,  12, I I I  and IV (Table 5a-5d). 

I t  can be seen from Tables 6a «6d, that the in it ia l and final 

values for heart girth  (cm) fo r kids maintained on tha four 

dietary regimes are 50.8 £  2*9 and 60.3 £  2*3 , 31.7 ,+ 0.7  

and 61.5 + 1 .0 , 30.2 * 1*3 end 59.8 £  1.1  and 51.3 + °*7  

and 61.0 +,1.3 respectively. Data presented in Tables 7a-* 7d 

on Pnunoh girth  (cm) show that while the average In it ia l rrd 

fin a l values for kids in group I  arc 60.8 £ 2.9 and 66.7 + 3.0 

respectively, that for group I I  are 59.7 + 0 .7  end 67.0 £ 0,3 

respectively, that for group I I I  ere 39.0 +1.1 end 67*2 £ 1.7
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re s p ec t iv e ly  and that fo r  group IV  a re  58*2 ♦ 1*4 and 

63*5 + 1»5 resp ec tiv e ly *  On the whole, a lin e a r  increase 

in  a l l  body measurements is  naan with inoranee in  body 

weight* S t a t is t ic a l  an a lys is  o f  tha data presented in  

Tables 8 - t1 on the various characters, taking in to 

account tho o v s ra ll d iffe ren ces  (cm) between the in i t i a l  

and f in a l  values In d ica te  that there la  s ig n if ic a n t  

d if fe re n ce  between tho various groups on ly in  respect o f  

body length  (P/ 0 *01 ), the c r i t i c a l  d iffe ren ce  ca lcu lated  

fo r  the earns a t  VjL l e v e l  being 0*68* A g rea te r  gain in  

body length is  observed w ith each Increase in  protein  le v e l 

fad* With respect to tho other parameter* stud ied , no 

s ig n if ic a n t  d if fe re n ce  i s  noticed between the four groups* 

h ito rn to re  on the in flu ence o f  d ie ta ry  p ro te in  le v e l  on 

tho gain  in  body measurements in  kide and lambs are rathor 

scanty* Mukerjeo e t  ml. (1980) reported  a  g rea te r  gain 

in  body measurements along with ga in  in  weight in  kide 

maintained on a high plane o f  n u tr it ion * On the other 

hand, in  etudies ca rr ied  out by Wilson (1938) and Dovendra 

and Burne (1970) • bids e& lntained on low plane o f  n u tr it ion  

had la rg e r  meoouromontc though th e ir  weight gain was lesso r 

than those maintained on high plane o f n u tr it ion .

The data obtained on the various body measurements fo r  

k ids maintained on four d ie ta ry  regimes in  the present study
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o re  In  agreement with those rep orted  by Hukerjee e t  a l*  

(1980) fo r  Brown Bengal b ids o f  the corresponding age 

group but the va lues a rc  h igher than those rep orted  by 

Bhadula (1979) fo r  Sasnen x  Asaan crossbred b ide o f  

s im ila r  age*

Focd e f f i c ie n c y .

The o v e r a l l  e f f i c ie n c y  o f  u t i l i s a t io n  o f  feed  fo r  

growth in  tho caeo o f  b ide belonging to group X, I I ,  XXI 

and IV  a re  found to bo 7 «2 » 7*0 , 6*9 and 6*2 r e s p e c t iv e ly  

(Tab les 12a«12d)* S t a t i s t i c a l  a n a ly s is  o f  the data 

presented in  Tab le 13 in d ica te  that no s ig n if ic a n t  

d if fe r e n c e  e x is ts  in  the fe ed  convers ion  e f f ic ie n c y  o f  kidn 

between the variou s groups* IJowever# tho conversion  

e f f i c ie n c y  was found to be h igh est fo r  k ids o f  group XV 

r e c e iv in g  22 per cen t o f  p ro te in  in  the concentrate mixtura* 

fo llow ed  by group I I I  a rri IX and le a s t  in  group I  r e c e iv in g  

16 per cen t p ro te in  in d ica t in g  there by that tho fe ed  

convers ion  e f f ic ie n c y  Is  d i r e c t ly  p rop o rtio n a l to p ro te in  

l e v e l  in  the feed * Th is  ob serva tion  Is  in  keeping w ith 

the r e s u lts  rep orted  by arch ing <3t e l *  (1973) and 

Lcks Lunina ray a no and Sfeghavan (1979) who a lso  could fin d  

Increase in  fe ed  e f f ic ie n c y  in  Iambs w ith in c re rec  in  

d ie ta ry  p ro te in  le v e l*



98

Almost s Iq U q x1 feod  o l f io i tn o y  va lu e* have been 

rep o rted  fo r  k ids o f  d i f f e r e n t  bread® by many workers. 

TZiomas e t  e l .  (1976) recorded  value® o f  6 .18» 6*k  and 

7*1 fo r  Jamm pari-H&labari crossbred k ids in  th e ir  

fe ed in g  experiments w ith  throe ra tion s  v i z .  c o n tro l,  

r a t io n  w ith  20 per cen t ra in  tre e  f r u i t  maaX and that 

w ith  30 p er  coat r a t ln  t r e e  f r u i t  toonl r e s p e c t iv e ly .

For Scanon-Malabari orase kida fed  three ra tion s  v i z .  

c o n tro l and experim ental ra t io n *  w ith e ith e r  rubber 

soad cake o r tea waste as one o f  the in g red ien ts* James 

(1973) rep orted  food  e f f i c ie n c y  va lues o f  5*5* 6 .7  and 

6 .8  r e s p e c t iv e ly .  Mercy a t a l .  (1981) during the course 

o f  th e ir  s tu d ies  to determ ine the n u trien t requirements 

o f  k id s* obta ined va lu e* off 7*0# 7*5 and 7 .9  fo r  A lp in e - 

M alabar! k ids maintained on throe planes o f  n u tr it io n . 

Almost s im ila r  va lues have been reported  by Singh (1980) 

fo r  goa ts fed  a com plete ra t io n  based on cow pea fodder.

A low er e f f i c ie n c y  o f  convers ion  off ffeod has been observed 

by Mtidgal and Songar (1979) in  B eeta l k ids in  th e ir  

s tu d ies  to assess the e f f e c t  o f  variou s treatm ents on tho 

u t i l i s a t io n  o f  n u tr ien ts *  the va lues being 11.76* 9*39* 

10.53 and 10.53 r e s p e c t iv e ly  fo r  k ids fe d  c o n tro l,  form al

dehyde trea ted * heat tre a ted  and tann ic a c id  trea ted  

con cen tra te  m ixtures. Tho feed  conversion  e f f ic ie n c y  o f  

lamb® fo r  growth rep orted  by hakshminarayana and Raghavan 

(1979) a re  a lso  comparable to those fo r  k ids* tho values
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g iven  being 6.89* 6*53* 6 *5 8 * 6*23 aixl 6*36 r e s p ec t iv e ly  

fo r  f i v e  groups o f  N o llo ro  lambs fed  ra tion s containing 

12* 13* 1 k9 15 and 16 per cent o f  crude pro ta in .

The values obtained in  the present study fo r  e f f ic ie n c y  

o f  conversion o f  food by kids o f  the various croupe* rece iv in g  

d if fe r e n t  p ro te in  le v e ls  in  concentrate a ixturas are in  

agreement with those reported by Thomas at a l .  (1976)* Jamsc 

(1978)9 Mercy at al* (1931) and Singh (1980) in  d if fe re n t  

breeds o f  kids*

Dry matter consumption.

The average dry m atter consumption (kg) o f  growing kids 

expressed as percentage o f  body weight and presented In  

Tables 1^a to lAd are found to be 3*8 +, 0*33* 3*6 _+ 0*32* 2.7 

0*88 and 3*^ > 0 .2  re s p ec t iv e ly  fo r  kids in  group I*  IX* XXJ 

and XV maintained on 1 6 * 16p 20 and 22 per cont crude protein  

in  the concentrate m ixture. S ta t is t ic a l  analys is o f  the dcita 

g iven  in  Table 15 in d ica te  that there is  no s ig n if ic a n t  

d iffc rc n co  botwoon tho various groups in  th is  regard* S im ilar 

values fo r  dry n a tter  consumption have beon reported by nony 

workers fo r  kids o f  d i f fe r e n t  breeds maintained on d if fe re n t  

d ie ta ry  regim es.

Saxena and Mahosweri (1971) s ta ted  that the dry matter 

consumption in  kg per 100 kg o f  body weight o f  Jasmapari goatt
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a t  Chabkrsngar ranged irons 2*42 to 3.5S whereas a t  Mathura 

I t  v a r ie d  from 1*4? to 2*63 kg. S inghal (1978) has reported  

average dry  m atter in takes o f  3»4l® 3*66 and 3*06 kq t o r  

Deefcal k ids nn in ta in cd  on throe ra t ion s  v is *  co n tro l*  urea 

based and b iu re t bused ra t io n s  r e s p e c t iv e ly *  The dry m atter 

in take o f  growing B srbari k id s  have bean ca lcu la ted  by Singh 

and Sengar (1970) the va lu es g iven  being 4*4 per cant on a 

ra t io n  made up o f  concen tra te  mixture® gran tohusa and green 

arhar® 4,1 per cen t w ith  a m ixture o f  gram bhuon and green 

arhar and on ly  2,49 per cen t on grata bhusa a lon e .

Singh and Habib (1979) on tho o th er hand have recorded 

in  Barbari k ids o f  4-5 months o f  ago® d ry  m atter consumption 

o f  3»49# 3*72 and 3*43 per cen t o f  body weight when fed  

berse&m hay® bersee© hay plus natu ra l grass hay 7 3 a23 and 

bersGc© hay plus natu ral grass hay (30a30) r e s p e c t iv e ly .  

James (1973) observod an average d o i ly  in take o f  3,9 kg 

dry m atter per 100 kg body weight in  Saanen-Malobari 

crossbred  k ids* Mercy a t  a l*  (1981) in  th e ir  stu d ios to 

determ ine the n u tr ien t requirem ents o f  A lpine-M alab&rf k ids 

fo r  growth rep orted  an in take o f  3*1® 3*3 and 3*6 kg o f  dry

m atter per 100 kg body weight fo r  th ree groups o f  kids 

m aintained on low® medium and h igh plane o f  n u tr it io n  

r e s p e c t iv e ly *



Widely varying values (2-11 per ©exit o f  body weight) 

have been g iven  fo r  dry matter consumption o f  adult goats 

fo r  d if fe r e n t  breads and maintained under d if fe r e n t  

conditions o f  feed ing and management (Brannon% 1966?

Hackonzie# 1967; Singh end Sengar, 1970? Saxena and Mnhaswarl, 

1971* Hsheswari and Talapatra 9 1975 and Morand Fehr and 

Sauvsnt# 197^)*

d ig e s t ib l l t t y o f  Hutrionts •

The d ig e s t ib i l i t y  c o e ff ic ie n ts  ca lcu la ted  fo r  the various 

nutrients In  the ra tion s  fed  to tho d if fe r e n t  groups o f kida 

aro d e ta iled  in  Tables IBa to 18d and the data are s t a t i s t l -  

c a l ly  analysed in  Tables 19 to 23* S ta t is t ic a l  analys is o f 

the data revea ls  that no s ig n if ic a n t  d iffe ren ce  In the 

d ig e s t ib i l i t y  o f  any o f  the nutrients ie  shown by Sclds o f  tho 

various group®* However# tho resu lts  in d ica te  that there is  

an increase in  d ig e s t ib i l i t y  o f  crude p rote in  with an increase 

irx d ie ta ry  p ro te in  le v e l*  This fin d ing  is  in  agreement with 

those reported by Afcinooylnu efc o l .  (1976) in  Vest A frican  

dwarf goa ts f Dhabadgao e t «1 , (1976) in  garbari goats and 

Lakshminarayana and Haghavan (1979) in  lambs# who a lso 

observed higher d ig e s t ib i l i t y  o f  p ro to in  with Increase in  

d ie ta ry  p ro te in  le v e l*  While tho values obtained In the 

present study fo r  the various nu trien ts in  tho d if fe r e n t  ra tic 

a re almost s im ila r  to those reported by Singh and Seugsr (1 97c,
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fo r  Jsmnapari and D arter! k id s , PrftHd and Mudgal (1975) 

fo r  Ssarmn-Seatel goa ts , Hudgei and Knur (1976) for 
A lp lrio-Beeta l k id s , Singh and Sengar (197&) for Beet s i  kido„ 

Mercy e t n l . (1931) fo r  A lp1no-Halaburi crossbred k ids,

Singh and Kekib (1979) could fin d  on ly lower valuea fo r  

Bar&ari kids* Kurar and Mudasl (I960 ) howaver, observed 

that the d ig e s t ib i l i t y  o f  crude p ro te in  decreased s i g n i f i 

can tly  in  Bootel goats with increase in  energy le v e l*

ttudgal a cl Devon dr a (1979) s ta ted  that d is t in c t  

d iffe ren ces  e s is t  In  tho d ig e s t ib i l i t y  o f  d ie ta ry  con sti

tuents between goats and othor ruminants maintained under 

id e n t ic a l conditions o f feed ing and management* Host o f  

the reports  a va ila b le  in  th is  regard in d ica te  that gonts 

have b e tte r  capacity  to d iges t various nutrients p a r tic u la r ly  

crude f ib r e  when compared to other species o f  ruminants 

(Mia cjfc a l .  1960a and 1960b? Pent a t a l . 19621 Jong and 

Majumdar, 1962s Devendra and Burns, 1970s Jones e t c l ,  1972? 

Glhad, 1976 and Mudgol and Kaur, 1976)*

N itrogen  r e t ention •

TJatc on n itrogen  balance o f  the experimental animals 

maintained on d if fe r e n t  le v e ls  o f  pro to in  and set out in 

Tables 2 ^  to 2^d revea l that the average d a ily  re ten tion  

o f  n itrogen  by kids in  group I ,  I I ,  I I I  arrl IV  are 3*^ £  0.6?r
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3*9 £  1**9 6*0 £  0*75 and 7*6 £  0*91 g re s p e c t iv e ly . 

S t a t is t ic a l  ana lys is  o f  tho data presented In 'Table 23 

in d ica te  that no s ig n if ic a n t  d if fe re n ce  ex is ts  In  tho 

average nnjounte o f  n itrogen  retainers by the hide o f  

d i f fe r e n t  groups. However* i t  i s  evident from the Tables 

2^a to 2&d that there is  a lin e a r  increase in  d a lly  n itrogen 

re ten tion  o f  kids with the progressive increase in  tho 

d ie ta ry  proto in  le v e l*  tho highest reten tion  being noticed 

in  kids belonging to group IV  fed  22 per cent p ro te in  and 

the lowest in  kids o f  group I  fed  16 per cant prota in  in  

the concentrate rointure. The increased n itrogen  reten tion  

in  an ica le  fed  h ighest le v e ls  o f  p ro te in  ie  a lso  re flo a ted  

In  the h igher food e f f ic ie n c y  shown by tho aiil&osla in  

resp ec tive  groups.

The observations recorded in  tho present study are in 

keeping with the findings o f many workers. Greblng et a l . 

(1973) in  th e ir study in  sheep reported that animals fed n 

high d ietary protoin le v e l (12 per cent} had a higher 

nitrogen retention  compared to those fed on a low protein 

le v e l (9 per cen t). Campball et al# (1969) also observed 

increased nitrogen retention  In  sheep with higher leve ls  o f 

supplemental protein. In  studies on energy and protoin 

dQt&boiiaos in  owes as influenced by age and d ietary protein- 

ca lo ric  ra t io , Koening at n i . (19^0) recorded increase in



nitrogen  re ten tion  with increase in  e ith e r  energy o r  p rote in  

intake* Lakshminarayana and Haghavsn (1979) a lso reported 

b e tto r  re ten tion  o f  n itrogen  in  lambs fed  higher le v a le  o f 

pro ta in  in  tho d ie t*  Work ca rr ied  oat by Bhabadgao e t a l . 

(1976) revea led  that m lo  Malabari kida g iven  p rote in  

supplements gave meat with cor© crude p ro te in  and fa t  than 

those maintained on grazing alone*

The data on n itrogen  balance obtained fo r  ihu various 

groups o f  kids in  the present study are e s s e n tia lly  in  

agreement w ith the values reported oy various other workers 

fo r  kids and lambs maintained on almost s im ila r  rations* 

While hakehuiinarayana and Raghavan (1979) observed a d a ily  

re ten tion  o f  4BOl to 5*63 g fo r  lambs fed  ra tion  with 

p ro te in  le v e ls  ranging from 12 to 16 per con t* Mudgal and 

Devendra (1979) recox’ded re ten tion  o f n itrogen  o f  ^**0»

3*57 and 2*64 g in  kids fed e ith e r  c o n tro lt urea based or 

b iu ret based ra tion s re s p ec tiv e ly *  The la t t e r  authors a lso 

reported the d a ily  n itrogen  re ten tion  in  kids maintained 

on poor* medium and high q u a lity  fodder as 0* 27 » end

3o37 go raspso tivo ly .

Dlood va lu es*

Bata c o lle c te d  on th© haom&tologlcal constituents o f  

kids maintained on the d i f fe r e n t  d ie ta ry  p rote in  le v e ls ,

10^
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presented in  Tables 26 to 28 in d ica te  that tho blood values

recorded during tho course o f  tho present study sgreo w ell 

w ith those reported by e a r l ie r  workers*

The average values in  respect o f  packed c o l l  volume 

(PCV- per cen t) fo r  kida In the four groups arc found to bo 

36*7* 36.4, 36*2 and 36*8 re s p ec t iv e ly  f o r  tho f i r s t  period , 

36.6, 40*7, 36*2 ond 4 l .8 re s p ec tiv e !y  fo r  the second 

period  and 31.2, 32 . 3 , 29.0 and 33»3 re s p ec tiv e ly  fo r  the 

th ird  period* S t a t is t ic a l  analyois o f  the data g iven  in  

Table 29, revea l that though there is  no s ig n if ic a n t  

d iffe re n ce  between the four groups in  respect o f  th is  

ha esaa to lo g ic a l  va lu e, the d if fe re n ce  between the various 

periods is  h igh ly  s ig n if ic a n t  (P/ 0 .0 1 ). A decrease o f  

packed c e l l  volusse in  tho various species o f  bovineb with 

advancing ago has been observed by Scholia (1961).

However, tha values obtained fo r  tho d if fe r e n t  groups 

during the various periods ©ro e s s e n tia lly  in  keeping with 

those reported in  l it e r a tu r e  fo r  goa ts (24.0 to 48.0 per 

cen t) by othor workers (Mukherjee ©nd Bhattacharya, 1932$ 

C o ff in , 19539 Dukes, 19559 Scbala, 19619 Varahney and 

K fltiya r, 19639 Gautain, 19659 Shall© e t a l ,  (1966) and 

Mercy e t  a l • 198I ) «

Tho average values recorded fo r  haemoglobin (g/loo sal) 

in  the four groups o f  kids (Tables 26 to 28) du rin j the
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d if fe r e n t  periods o f  the experiment aro e s s e n tia lly  sitall&r 

to those reported by e a r l ie r  workers In th is  regard (wirttip 

1950J ttolDJtP « t  s i .  19510 C offin# 19535 Schalm# 1961*

Vintrobe# 1961; Bhalla e t  a l*  1966* Thomas o t n l , 1976*

Costro e t  a l , 1977 and Mercy e t  a l , 1961). S ta t is t ic a l

ana lys is  o f  the data d e ta ile d  in  Tab!® 30 shows that 

s ig n if ic a n t  d iffe ren ces  (p/ 0.01) ex is t  in  the haemoglobin 

concentration  between tho various periods but not between 

tho various groups* Sciialra (1961) a lso  reportod a higher 

concentration  o f  haemoglobin in  young ones o f  boiftines 

compered to adu lt animals*

Bata presented fo r  plasma p ro te in  (g/100 ml) Ind icate 

tlia t tho average values fo r  k ids o f  group X# XI# X II and XV 

are 7*9 +, 0*2# 7*1 £  0*2# 7.^ ^  and 7*2 £  0*4 respec

t iv e ly  in  the f i r s t  period* 7*1 + 0*3# 6*0 + 0*2, 8*1 +, 0*3

and 7*8 £  0*1 re s p e c t iv e ly  in  the second period  and 7.2 + 0 ,1  3

7.2 ±  0*2# 6*9 £  0*1 ond ♦ 0*2 in  the th ird  period# no 

s t a t i s t i c a l l y  s ig n if ic a n t  d iffe ren ces  being noticed e ith e r
i

between groups or between periods (Table 31)* Almost * i d l e r  

values as observed in  tho prssent study have been reported 

by various workers (Dukes# 19550 Thomas a t al.* 1976| Jnsaec,

1976 and Mercy c t aJU 0981)*

Calcium contents (tug/100 ml) o f  the blood plasma o f  kids 

recorded a t the beginning# middle and a t the end o f  the
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expericaant arcs found to ha 1 1 *2 *. 0 , 6 # 12 #i  *  0,4 and 

1t#& *^>.3 re s p ec t iv e ly  fo r  group 2 » 12*1 * 0***# 11.5 _* 0 ,3  

and 11*5 _+ 0 . 4* re s p e c t iv e ly  fo r  group II#  12*3 £  0.3# 12.1 £ 

0 ,5  and 12,2 +_ 0*3 fo r  group I I I  and 12,6 ^ o#3» 12,6 * 0 .2  

and 13*0 + 0#3 fo r  group IV  resp ec tiv e ly *  No s t a t is t ic a l  

d if fe re n ce  c ith e r  between groups or between periods is  

observed fo r  th is  parameter {Table 32 ), The value® recorded 

in  tho present study are found to agree w e ll with those 

reported by other workers and 1 1 © within the normal rang© 

reported  fo r  the species (Gowda# 193**5 Seshah# I 9623 

Cornelius and Kaneko# 1963* Tho teas ot a l .  1976 5 Jamas# 197^ 

and Mercy o t a l .  1981) *

yroa the Tables 26 to 28# i t  can be seen that the 

inorganic phosphorus contents in  the blood plasma o f  the kids 

o f  tho various groups recorded in  the d i f fe r e n t  periods o f 

tho Qxperinsonfc are w ith in  the normal range reported fo r  goots 

S ta t is t ic a l  analys is o f  the data (Table 33) in d ica te  that 

thoro is  s ig n if ic a n t  d if fe re n ce  between the various groups 

(P/_Q*Q1 ) as w e ll eio between the various periods (p/ 0 .01 ) 

in  th is  regard* The le v e l  o f  Inorganic phosphorus in  the 

blood plnsren is  found to increase with increase in  tho d ie  tar 

p ro te in  le v e l*  l i t e r a tu r e  on the in fluence o f d ie ta ry  p ro to i 

le v e l  and the ago o f the animals on the inorganic phosphorus 

content o f  blood is  ra th er scanty* However# the figu res
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obtained In  the present study are almost s im ila r  to those 

reported by Soshiah (196 z )9 Cornelius and Kaneko (1963)#
efc qA.

James (1978) and Mercy^(1981)» though r e la t iv e ly  higher 

concentrations are recorded by Gowda (195*0 Qhd Thomas 

e t  a l ,  (1976)*

From a perusal o f  the data on the various ha ease to lo 

g ic a l  values obtained in  tho present study* i t  Is  c le a r  

that the le v o l  o f  d ie ta ry  p ro te in  in  the concentrate 

mixture as used in  the present study has no in fluence on 

tho ph ys io log ica l w e ll being o f  the animals as evidenced 

from the non s ig n if ic a n t  d iffe ren ces  obtained In the 

parameters studied fo r  the purpose* Further the data 

revea l that a l l  the animals were in  good n u tr it ion a l 

status since the values obtained fo r  the various parameters 

are w e ll w ith in  tho ranga reported fo r  tha species by the 

various workers*

Cost per kg ga in *

Tho to ta l feed cost incurred by the animala o f  the 

four groups taking in to  account the quantity  and cost o f  

concentrates and Jack lcavas fed  and tha gain  in  body 

weight during the experimental p er iod  o f  AJ months Is  

g iven  bolovg
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Groups 
X XX XXX

Coast per kg o f  concentrate 
m ixture (Hs) 2.11 2.14 2.12

Cost per kg o f  Jack leaves
(n « ) 0.15 0.15 0.15

Totfcal Quantity o f  concen
tra tes  consumed by the s ix  
animals (kg ) 206.50 221.30 205.80

T o ta l quantity  o f  Jack 
leaves coaameod (kg ) by 
s ix  animals on dry matter 
(kg ) basis 218.00 177.70 175.80

T o ta l quantity  (k g ) o f  
concentrates consumed 
on fre sh  basis 229.44 245.89 228.67

T o ta l quan tity  (kg ) o f  
Jack leaves consumed on 
fresh  basis 527.85 430.27 425.67

Cost o f  concentrates fed  
(HB) 484.12 526.20 484.78

Cost o f  Jack leaves fed  
(Ha) 79.18 64.54 63.85

T o ta l cost incurred (8 s ) 363.30 590.74 548.63

T o ta l gain  in  weight (kg ) 
o f  s ix  animals during tho 
period o f  study 60.60 59.20 55.80

Cost per kg gain  (Rs) 9.30 9.98 9.83

c3E323«ja-s£3̂ a aaja^ja is ira icar: aaaasaoc

IV

2,11

0.15

195*50

166.60

217.20

&Q3.39

456.29

60.51

518,80

61.70

8.41

I t  can bs seen from the figu res  presented above that the
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maximum cost on feed during the en tire  period o f  tho 

experiment was Incurred on kide o f group I I  fed  on 18 

per cent protein  In  the o  noentrate mixture fo llowed by 

group X and XXX and the lea e t by group IV* On the other 

band* the to ta l gain In  body weight wee maximum in  kids 

belonging to group XV fo llowed by group X and XX and the 

lea s t In  group I I I *  Xt Is  evident that a t lea s t cost* 

the kids in  group XV hod the highest gain* The cost per 

kg gain wae Ha* 9*30# 9*98* 9*83 and 8**H fo r  groups X,

XX9 XIX and XV resp ec tiv e ly  ind icating that kide belonging 

to group XV had the most economic gain followed lay the 

kids in  group I*  XXX and XX respectively#  The lover cost 

incurred per kg gain  by kide o f  group X when cohered  to 

that o f  group XX and XXX le  mostly because o f  the higher 

dry matter intake o f the animals o f th is group from jack 

leaves* the cheapest source o f  dry matter coupled with an 

equal body weight gain as that o f group IV* The lea s t 

d iffe ren ce  in  cost per kg gain as observed between the kids 

fed  16 per cent and 22 per cent crude protein  in  the 

concentrate mixture was Re* 0*89 ind icating that a 22
J

per cent protein  in  the concentrate mixture le  economically 

the best fo r  promoting growth in  kide*

A o r l t lc a l  evaluation o f  the o v e ra ll resu lts obtained 

in  tho present study on the performance o f  kide fed
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d iffe re n t  le v e ls  o f d ie tary  protein* reveals that among 

tho prote in  le v e ls  tr ied  v ia * 16, 18, 20 and 22 per cent* 

22 per cent is  the optima® le v e l to be recommended in  

concentrate mixtures for kids fo r growth since kids fed 

th is  d ie ta ry  protein  le v e l were superior In terms o f both 

b io lo g ica l and economical e f f ic ie n c y  as they had the 

highest body weight ga in , feed e f fic ie n c y , d ig e s t ib i l i t y  

o f  nutrients and nitrogen reten tion  at lea st cost.



SUMMARY



summm

An in v e s t ig a t io n  was undertaken using twenty fou r 

orosobrcd k id e  (A lp in e  k M clabari and Saancn x Mala b a r i )  

o f  3-4 months o f  Gge to e s ta b lis h  the optimum le v e l  o f  

p ro te in  in  concen tra te m ixtures o f  k ide f o r  growuh* The 

k ids were d iv id ed  in to  fou r groups (group X* XX* ZXX and 

XV) O f s ix  amecola each as un iform ly as p o ss ib le  in  regard 

to  esex* age* body w eight and brood and vsro  maintained on 

fou r is o c a lo r ic  concentrato m ixtures * that d i f fe r e d  on ly  

in  rega rd  to the crude p ro te in  con ten t. VhiXe k ids in  

group X re c e iv e d  concen tra te  m ixture con ta in ing  16 per cent 

crudo p ro te in *  those in  group XXt XXX and XV rec e iv e d  

con cen tra te  m ixtures w ith  18* 20 and 22 per cen t crude 

p ro te in  re s p e c t iv e ly *  Jack lea ves  o f fe r e d  ad lib itu m  

fo m o d  tho so lo  source o f  roughage to the animals;. The 

animals were maintained on th e ir  r e s p ec t iv e  feed in g  regime 

f o r  a p e r io d  o f  4*J months*

nocords o f  d a i ly  fe ed  and fodder in take* weekly body 

w eight end fo r tn ig h t ly  body measurements ware kept through

out tho experim ental p e r iod *  Haaraafeological s tu d ies were 

c a rr ie d  out a t  tho beginning* middle and a t  the and o f  tho 

experim ent. A t tho end o f  tho fe ed in g  t r i a l  a d ig e s t io n -  

euswnetabollam t r i a l  in c lu d in g  e c o l le c t io n  p e r iod  o f  f i v e  

days was ca r r ie d  out on mala animals o f  e l l  groups* The
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c r i t e r ia  used fo r  eva lu a tion  o f  the d ie ts  were the average 

d a l ly  ga in * body EGaaurociGnts* fe ed  convers ion  e f f ic ie n c y  * 

d i g e s t ib i l i t y  o f  n u tr ien ts *  n itrogen  re ion tio z i and tho data

on Izaematologtca 1 va lues o f  the kids o f  the variou s groups*
/

The kids maintained on the four d ieta ry  prote in  le ve ls  

ahovod alnsoot s im ila r  growth ra te s * the average d a ily  gaint. 

being 76.5 * 10 .5 . I 1* , !  + 7 .2 . 70.3 ♦ 3.2 and 77.9 + 9 .0  c 

r e s p e c t iv e ly  fo r  k id s  o f  group I .  I I ,  I l l  and IV . The

average d a l ly  ga in  o f  k ids va& not seen in flu enced  by the 

d ie ta ry  p ro te in  le v e l*

No s ig n if ic a n t  d i f fe r o n  css could be observed in  the 

body zseaauretxents o f  the kids o f  the variou s groups* except 

the body longth  which showed a s ig n if ic a n t  d if fe r e n c e  

(P/ Q*Q1) betweon tho groups* the h ighest value being seen

in  those fod  the h igh est l e v e l  o f  d ie ta r y  p ro te in *

The feed conversion efficiency of the kid© vers 7*2 £ 

0*4* 7*0 * 0*5* 6*9 ±  0*3 and 6*2 £ 0*6 respectively for 

group X* XX* XXX and XV* the highest efficiency o f conversion 

of feed being noticed in kid© fed 22 per cent crude protein 

in tho concentrate arXxturo*

The d ry  c a t  to r  consumption In  kg expressed, as percentage 

o f  body weight o f  k ids m aintained on d ie ts  con ta in ing 16* 1u9



20 and 22 per cent o f crude p rote in  were found to be 3»G ±  

0*3* 3«6 +, 0*3* 2*7 Jt 0*9 and 3*4 £  0*2 resp ec tiv e ly *

Though the kids maintained on the four d ie ta ry  regimeo 

re g is te re d  no s ig n if ic a n t  d iffe ren ces  in  tho d ig e s t ib i l i t y  

c o e ff ic ie n ts  o f  d if fe r e n t  nu trients* an increase in  d tg e a t i«  

M life y  o f  crude p ro te in  was noticed with increase in  d ie ta ry  

p ro te in  le v e l .

The kids in  e l l  tho four groups m lntalned o positive 

balance fo r  nitrogen* tho average d a ily  retention o f 

nitrogen (g/dny) being 5*4 £ 0*7* 5*9 £ 1*2# 6*0 ^ 0*8 and 

7«6 x £or I*  I I » m  ®nd IV respective ly . Kids

fed tho highest le v e l o f protein  had the highest nitrogen 

retention  compared to tho1others*

The hcsacatalagical values recorded fo r  tho hide o f 

various groups at tho beginning* middle and a t tho end o f  

the feed ing t r ia l  vero a l l  normal and w e ll w ith in the range 

reported  fo r  the species* in d ica tin g  that a l l  the animals 

wera maintaining a sound n u tr it io n a l status*

The cost per leg ga in  was ca lcu la ted  as Re. 9*30* 9*90& 

9*^3 end 8*41 fo r  group X* XX* XXX end XV resp ec tiv e ly *  tho 

lovoafc cost per kg gain  being shown by tho animals o f  group 

XV in d ie s t in g  that kids fed  a d ie ta ry  p ro te in  le v e l  o f  22 

per cent had tho most economic gain  a t lea s t cost*

n 4
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A B S T R A C T

An im raatigafclon spread  over a  p e rio d  o f  h i  months udo 

c a rr ie d  out to e s ta b lis h  the optima® le v e l  o f  p rs te in  in  

concentrate m ixtures o f  k id s  fo r  growth* Twenty fou r c ro ss 

bred  k ids (Saenon x  t& Xsbari and A lp ine  a  M a laba ri) o f  3 -'j 

months o f  ago* d iv ided  in to  fo u r  id e n t ic a l groups formed t h o  

experim ental su b je c ts *  Tho k id s  in  group X* XX* £11 end XV 

was m aintained on concentrate m ixtures con ta in ing  16* 18* 20 

and 22 per cent r e sp e c t iv e ly  o f  crude p ro te in  a long with  

jack  le aves  fed  ad lib itu m  as the so le  roughage* Increase  

in  body weight and body moasurea&entfi* feed  conversion  

e ff ic ie n c y *  d i g e s t i b i l i t y  o f  n u trien ts*  n itrogen  re ten tion  

and iia esse to lo g ic a l  va lu es o f  the k ids were the c r i t e r ia  

employed fo r  the eva luation *

The average d a i ly  g a in  In  body weight recorded fo r  tho 

k id s o f  the fo u r  groups were alm ost s im ila r  and were not 

in flu en ced  by the le v e l  o f  d ie ta ry  p ro te in  fed*

Tho body measurements d id  not re v e a l any s ig n i f ic a n t  

d iffe re n c e s  between tho groups except body length  which 

showed in c rease  w ith  in c rease  in  le v e l  o f  d ie ta ry  p ro te in *

H ighest feed  e f f ic ie n c y  wee shots) by k id s o f  group XV 

fo llo w ed  by group XXX* XX and X the va lu es  being 6* 2* 6*9* 

7*0 and 7*2  r e sp e c t iv e ly  fo r  the fo u r  groups*
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The d ig e a t i b i l i t y  o f  n u trie n t#  e a p a d a lly  th a t o f  

crude pro to in  and tho average d a l ly  n itro g en  re te n tio n  

vara d ir e c t ly  p ro p o rtio n a l to tha la v a l  o f d ie ta ry  

p ro te in  fad*

A l l  the anim al# M aintained a round n u t r it io n a l atatua  

throughout the experim ental p e rio d  aa w id e  need from the 

normal haeaa to lo g ic a l  va lu e #  recorded f o r  them.

ICida fed  22 per c e n t crude p ro te in  In  the eoneentrate  

m ixture showed rnxim m  eeonomlo gain*
■ n \ s s n




