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'rtrrce complctc t t . ~ - t l : ;  w c . ~  1. tor rnullltc\d uczing ( 1 ) 

. r i i . , l  , i  ( J I - G ~ S S  tlay meal ( M G t t ,  c-orlll t ) I  ) ,  ( 2 )  Sunf l n w r * r  :it r.rw 

n l t . , + I  (:;SH) a n d  ( 3 )  Sunf  1 r w c . r  I ~ r . ~ \ c l  rncal ( S I I M )  ,I:$ f 1 1 1 ,  

: I - ,.cb # ) f  ruugtragc ( 5 0 %  1 , J I I I I  1 1 1  o t ' ( ' : , : f c c l  into mdstl. 'rl11. ,(. 

I .  . . K~:IC: t e s t e d  o n  N c l  I C I I  1 t i l . # - [ )  i n  a I d 0  d a y s  y i o w t h  

t I I 1 1  ~ r ~ v o l v l n g  18  rdr!i l,~rr~lr , ( b  Lr i  e n c t ~  ~~OUII) and a 

: l <  t r i ~ c , l i c -  t r i a l  i n v o l v l n t j  0 I , ~ I I : *  ( 5  from cdch cyroup c) l '  

I J I  ,4.:t 1 ,  7 rlcl l), u s i n g  a cor~~{ , l~~r  * . I . {  t . ~ n c l o m ~  t e d  dosign, to 

I . i ttrc growth  rat^., 1 1 . f I 1 c - r o n c y  dnd n u t r i e n t  

u t  A l i z ~ a t  ion. A t  the cnd of t t i c :  c:xpcrirnont, 2 rams from 

I ,  I ,  1. (JrOUfJ were s laughtcbr # . ( I  t o  s t u r l y  the carcdsr 

C ' I I  r ~ - , t c - t ~ ! r i ~ t i c s .  

The average daily g a i n s  were not significantly 

dr f f c r o n t  among t h e  t h r e e  treatments though the feed 

e f t ~ c i e n c y  was higher on feed containing UGH, the cost of 

feed per kg live weight was lower on feed 3 containing 

S I I M .  



V o l u n t a r y  i n t a k e  n C  clry m a t t e r  was c o m p a r a b l e  

I a 1 1  t h e  f e e d s .  S i g n i t ' l t - . l n t l y  h i g h e r  ( P C  0 . 0 5 1  

d ~ ~ ; ~ . s t l b i l i t i e s  o f  n i t r o g e n -  1 rc%c* c x t  r a c t  were r e c o r d e d  orb 

iecd 3 c o n t a i n i n g  S H M .  D r y  I n a t t c r ,  o r g a n i c  matter, e t h e r  

I - C - ,  crude p r o t e i n  ant1 crtttlt. f i b r e  d i g o s t i b i l i t i r s  

I <~~- t l c . c l  were not  s j 1  1 1 1 i t  1 y d 1 f f c r -cn t -  among t, ho 

1 q r , I . ; .  P o s i t i v e  n  t I ,  c .* l lr :  turn a n d  phospt~orus 

1 r . 1  I l t l < . t B ' i  were  recorded O I ~  ,I 1 1 t 1 1 4 .  I )rrcc cotlbplL,to t , ? c d s  
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IN :!; w c i c j l l t  b a s i s .  The  fcr.t l  c o ~ i t ~ ~ i n i n c j  SIiM s h o w e d  h i g h e r  

1 , '  I ) , '  : ~ ! w a t  r a t i o s  a n d  1c>wc+1- * . r i l l ) L c  : n o n - e d i b l e  organs 

. I  1 6 ) : ;  t t t 4 1 1  the o t h e r  t w o  1 t . t b t l : . .  

These r e s u l t s  s u q ~ j c * ~ t ~ * < i  l h a t  SSM and SIiM can be 

11 .  i i  '1s sole s o u r c e  of rou~jl\ ,rrjc+ Ln p lace  of MGIj i n  the 

l a ) r  ~ s u l ~ r t i o n  o f  complete fcr:cl.i to t  nhccp without a f f o c t i n y  

t l , ~ .  cjr-owth r a t e  a n d  n u t r i c r l t  u c  1 1  i ~ ~ t i o n .  



I I I I I 

INTRODUCTION 



CHAPTER I 

I n  d e v e l o p i n g  c o u n t  ~ . i c : i  l 1 ko I n d i a ,  whore Ellere 

L., , c v l h r c  shortago of f :  i f  1 :  ruminants  main ly  

I !  I .ti; o n  c r o p  rcsidut*:;  . 1 1 1 0  ot twr a g r o - i n d u e t r i a l  

{,rc,duct.s. An es t imatc t l  4111.lnr r t  y of 4 1 7  m i l l  i o n  tonne8  

<,I r o p  r e s i d u e s  a r c  l ~ ~ ' o ~ l u ~ - t . t i  1t111u.11 1 y iri o u r  c o u n t r y  

( 1 ;  ~ 1 ~ 1 ,  1 9 8 5 )  w h  r t l  f supplyirl() 5 . 6 9  k~ 

dl*; : X L L L U I - ,  0 . 3 4 3  kg c r u ~ l c *  1 1 1 c 1 t c ~ i 1 1  . \ t ~ c t  2 . 8 1  kg TflN per 

i 1 ,  1 r v c * s t o c k  u n i t  pcr 11.ry. Iir>wt!vcr, Eltascp i r r  ( *  

i r 1 1 r l y  u t i l l z c ! d  b y  I I : 1)cc;ruuc o f  t i  ~ t j 1 ~ 1 . 1  

l i l j r l r r l  t-oritunt, poor digcast i l ~ l  1 l t  y of' r ibroue f r d c * t ~ i ) ~ i ~  

i t  1 liir n l t r o g e n  r:ontc*nt I I frvln low d o n r i y .  

' i S ! l t   tot I . ,  a n y  a t t e m p t  to  I I J ~ ~ I I I V ~ ~  I Ire rltrtr'itivu valuc! 01 

t!i* ~ , c b  I . ~ ? J ~ ( ~ U C Y  d l o n c  or i t )  t omt) l  I I ~ I ~  l o n  w i t h  c o n c c n t r c l t c s  

c.l , l i  l . l  I I I *  c ~ f  much prnct  ica 1 . I I ~ < I  ~ ~ c . l , r ~ c l r n i c n l  v , ~ l u o .  

Tt1c i n t a k e  and c I r c j l * : , t  r b l l  l t  y of crop rasirlurv 

I ;  IW ~ n c r c a s e d  by rcduc~rr ( j  p a r t i c l o  siza by g r i n d i n g  

I I n c ~ ~ r p o r a t i n g  i n  cornplt*t c 1  1 (*~ . c l r .  Rearing l i ve s track  

OII ~.orn!,lete feeds w i l l  h'lvc: 1 ) r  , l;c:t irnportanco a s  i t  

1 I l a b o u r  requircmcr~ l  , 1 c~llrrt?~ waetagce ,  snsurcs 

unlrurrn supply  of ba lanccd  n u t r i c n t a  to t h e  rumen 

VI L 1 rr,r~rrjanisme and i n c r e a s c * ! ~  l i r  O ( l l 1 c . t  Lon by ~ 0 n v a r t f  rrg the 

p q u a l i t y ,  non-ediblc!  lay - y r u d u c t s  i n t o  h i g h l y  

n u t r l t l o u s  animal products.  

1 



2 

Over 3 l a k h  h a .  1s L I I I \ ! ~ I -  sunflower (tleliantlrus 

i f  i cultivation in Ind1,h, o f  which Andhra Pradevk 

Cq  lone contributes 2 8 , 0 0 0  I I A .  Abailt one tonne each 

C) L  -,i~~ii lower straw and s u n l  l t )vk .~-  I ~ c . ~ d u  ( c - a p i t a l u n  a f  t e r  

I L t % ; i n 9  :;c'cds) arc est l n \ , l t  L . L ~  I 1 1  a v a i  l a b l u  frc>m e v e r y  

I r of sunflower CCI)~) cbvt.l y y e a r  n s  a ronclvabbc 

1 . t . .  ~ J U L  cc  (Anonymous, 1985 ) . I lu , j t*  q u , ~ n t i t i o r r  of thcsie 

I ~ ~ I ! ~ . I  1.11:; a r c  being t f ~ r o w r ~ o i ~ t  c l i t t ~ l * ~ .  an w a ~ t o  or U M I * ~ ~  a s  

1 1 1  !)c)od I n  some villages. 

I icncc ,  an a t  tc.+rr11~t I madu to for tnulht~* 

( 1  r J l q t t r .  feeds utilizing I I straw 'trrd ~ i r n f l o w c * r  

ill t . i .IS sole tiourc-t.B 0 1  I O ~ I ~ J I I J I J C  in place of 

t !  , . , I  L  ona ally used m r x c t i  I :  y along with other 

I ( , f . . r  1 1  y ~ v c l r  lable by-procluct 'i . I I I ~  wcintc f n a t a r i a l u  and to 

I t l1~*110 feed8 on ehecp l o r  v o l u n t a r y  Intake, growth 

1 I , f t ~ c l  efficiency, nut I ~ t - r r t  cltlliz~tlon and c a r c a s s  

i t  ~ r c .  An d t t e l n i ~ l  w.1. i  . r L s c r  made to assess the  

c,, 1)f p r 0 ~ ~ 8 s i n g  and cost. ~ > t  c.ornl~lcl~ fccds. 
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UTILIZATION OF SUNFLOWI.;R PLANT BY-PRODUCTS AS 

ROUCIIACE SOUHC~ I N  H I I M l N A N T  IUITIONS : 

Crop r e s i d u e s  f o ~  ~n ,r 1)cltcnt i a l  sourcu  nf energy  

l o r  l ivcstock. Sunf 1owc .1 -  s t  1 w .rnti h e a d s  ( C a p i t u l u m  

. I  1 t c : ~  rtxmoving seeds)  C J I ~  1 ) ~ .  \ I . ~ c % < I  J Y  rouc jhag~ YOIITCL\ i n  

1 - 1 1  ) l n d n t s .  

Marx ( 1974  ) fcli : ; \ I I I I  1owc.r f o r a g e  t o  t lolucein 

,.<, I v ~ . ~ ,  , ~ n d  o b t a i n e d  d d i  1 y wt.1 1 1 l 1 t  rj .~in of 0 .  9 7  kg/day i l l  

. I I I  ~ . ~ ! , i l : ;  fcti w i t h  sunf lowc~ : , I  1.1<jt+ .ru ( iga ine t  1.05 kg/doy 

I I I  ,11li111,1ls fed  a l f d l f a  ~ i l ~ ~ c j c ~ .  

: i ~ r n f  lower heads  containcci I 11.80; l i g n i n ,  12.00; 

1 , ~  t .oln, 12.50; l i p i d s ,  l . ' I U ;  tln:,,hponlficd l i p i d ,  1 . 4 0 ;  

I I I s ,  1.05; glycosici( . : , ,  0 . 7 0 ;  p e c t i c  subt l tencca,  

I l .d i )  per c e n t  and a f t c r  I~ycltcrlysitl g d l o c t u r o n i c  a c i d ,  

. g a l a c t o s e ,  3 . 4 0 ;  c j  1 1 1 ~ 0 : i c ~  1.70;  a r a b i n o a e ,  0 .13 

,,, 1 I)-;(:, 0 .  70 and rharnnosc., :'I . O O  1)l.r cr!nt (Kdrcss  g g.  , 
1 '  j . S h e a f e r  (1976)  rcbf)or tl.11 t l ~ d t  ~unP10wer sildge 

y ~ f  1~1:;  a s  much as DM d!i c - o r - 1 1  $ * I  l ~ q c  when harvcetotl a C  

t , l i > o r n  b u t  t h e  f e e d i n g  value* w ~ r : ,  lr::,s t han  co rn  ~ i l a c ~ c > .  

When sunf lower  stalk:; c-tropped to  1 and 5 c m  (I,!.:, 

9',.4; c r u d e  protein, 2.0; t& : t ,  2.0; a s h ,  4.5;  f i b r e ,  5 7 . 3  

I nitrogen free extracL, 33.6  per cent and g r o s s  

ene rgy ,  4 . 3  Kcal/kg DM) and fcd  to  3 precoce sheep ,  mean 

3 
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J . > i l y  i n t a k e  was 23.05 q/kt] 0 .75  b o d y  weight  and 

~ i l ~ j e s t i b i l i t i e s  were DM, 4 2 . 1 ;  ormyanic  m a t t e r  49.8; f a t ,  

7 I . ;  iibrc, 43.1 and NFK b.!.') 1)c.r cent. The calculated 

1 b ~ - ~ l r n q  v a l u e  was 0 .31 Sc,\llri i t ~ ' \ v  i d n  f ecd u n i t s / k g  . During 

t ;,(. t r i a l  t h e  sheep  lost 11i t I ogcbn and m i n e r a l s  (Comer 

(' 1 1 3 ~ c l ' ~ l ,  1 9 7 7 ) .  

Rai  and S t l u k l , ~  ( l1)77) f e d  unct laffed w i n t e r  

: . I ~ I I ~  lower fodder as s o l c a  L . , I ~  l o 1 1  Lor Katlkrc*j bullocks and 

I t l.or-(lt-.d d r y  m a t t e r  i n t d k c ~  of' 2 . 1  kg/100 kg b o d y  weigtrt;  

I t i i t  c o e f f  l c i c n t : ;  ot  1 0 . 5 3 ,  82.80,  51 . S O  ant1 

1 1 .  1 0  EOL'  c r u d e  p r o t e l n ,  c 3 c  I I ~ - I  , + s t  ra.3ct , c r u d e  f i b r c  , ~ t r ~ l  

r l  I t roqcn f ree  e x t r a c t ,  rcspcc:t.lvcly and DCP, 7.15 and 

I l i  6 4 . 3 7  p e r  c e n t .  I ~ I ~ I . I I I ~ I ~ H  Were on p o s i t i v e  

I I  I t I oyen, ca l c ium and I ) ~ I C ) Y ~ ~ I O T I J : ~  I ~ d l a n c e s .  

Saltykova ( 1 9 7 7 )  : r t t l l i t l ' ( I  the effect of  Ceedirlq 

b . ~ ~ ~ ~ f l ~ ) \ ~ ~ r  heads i n  prccoc.aw r . w t a  1 b y  f e e d i n g  t t l rcu  

I , . , . I ~ s :  'r18 wi thou t  sunflowc-r t \ c , ~ d ~  (control r a t i o n ) ;  T2, 

::I ~h 0 . 5  k g  sun f lower  I ~ c ~ l r i > i  r r * [ ) l , ~ c i n g  0 .20  kg hay and T 3 ,  

r. r ( I t  0 .  3 5  kg heads t o  r c p l , ~ c  I .  0 . ~ 0  kg straw. Wcigllt g d i ~ i  

L I I I ~  y i e l d  of  wool were 15.8 L o  f 1 .5  p e r  c e n t  and 9 . 4  t o  

10 .3  per c e n t  g r e a t e r  w i t . 1 1  'I', ' r t r t l  'I' t han  w i t h  1', . W o c ~ l  3 

t d k e n  from t h e  s i d e  was 1 1 . 4 3  t o  1 2 . 7 8  per c e n t  s t r o n q l V v  

wit!) t h e  test diets i .c . ,  T2 and Tj. He i n f c r r c d  tlrdt 

L I I C  intprovcd v a l u e s  of s u n f  1owc.r heads  was due t o  higl i  

co t l t cn t  of trace elements, upto 183 rng/kg a i r -dry m a t t e r  

of  s u n f l o w e r  heads. He suggested a daily allowance of 



350 to  500 g of sunflower hcbiJs pcr animal. 

Flores et 2. ( 1 0 7 8 )  Ecd chopped sunflower 

:,t I ,i\s to appetite to sht~cp, W I  t Itout or vith a supplement 

01  I00  q soyabean oil nlc~l with vitamins and minerals, or 

I t r treatment with NaOlI st)l\rt lo11 rlnd the addition of 

: , t i i , l> lcmcnt  s and observed dLr ~ l y  I ) M  iiltcrkc of 23.0, 21.6 

L I I , , ~  3 4 . 9  g/kg 0.75 body w c l < l t ~ t ,  ,1p1larcnt di~jcstibilitiev 

( 1 1  5 0 ,  5 2  and 5 1  per cc'rlt I t j r .  o r  tj .tnlc lrratter and 4 3 ,  6 4  

t ~ , ~ !  3 0  per cent for crudt* 1" 1'1 1 1 ,  r.c:~pcctivr?ly. 

Megultey and Sct~lr~y~c~tI~~? ( 1 9 8 0 )  compared the 

I ,   t ling value of whole p1.11rt sunf'lowcr silage with that 

01 ~ : o ~ . r i  silage as the sole* f c l c h l  i ll lactating Holsteine. 

( ' 1  - . i ' :  ft.cf sunflower s i l a r j ~ .  ~ t l ~ ~ c - t * ~ l  luvs m i l k  ( 2 2 .  4 VH. 

111. ') ktj/day) and showcd g!.~+~~t ( * I '  f ~ t ,  loss  protcln, l e s s  

: I I t 1 :;ol ids and less f aL C ~ ) I  r.l.c,Lc*cl milk. 

Shvechikova (1981) tc-d cows with control ration 

( I  r i t . i ~ n i n c ~  maize sildqc, ~ I I I X C I ~  ( J I . ~ J S ,  legumc hay,  barley 

) l  , r w ,  wheat meal and dclc.rl t . ( j ~ j  \ . 'I ,]  t-c) and three typeti oL 

1.1 I 1 ctcd mixture with sun t 1 o w t . r -  w,lutcs (containing the 

:,terns and flower heads)  50, 25 .:rid 40 per cent, o i l  s c ~ t - c l  

w d ~ t c s  2 5 ,  50 or 40 per cent-, w t l l l e  seed wastes 1 5 ,  1 5  nr 

ZO pcr cent and dried b c t e t  10, 10 or 0 per ccnt, 

1-1 ,~ ,pec t ive ly .  The respective avoracjc daily milk yield 

was 12.5, 14.8, 15.7 and 1 5 . 6  kg, milk fat content was 

3.54, 3.67, 3.70 and 3.71 per ccnt and protein content 

w;l5  3.28, 3.19, 3.39 and 3 . 3 0  pc*r ccnt. 
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Thomas - -  e t  al. ( 1 9 U L  ' 1 )  f e d  concentrate/silage 

t f l t . t s  (CP 13%) with lucernr/~ir..~s:; or sunflower silage at 

. I 0  ! . , ) r -  cent to Holstein cows. lLt i ly  silage DM intake 

( 8 . ;  to 8.4 kg) and m l l k  y i c l l l  ( 7 . 5  to 7 . 7  kg) were 

s l i . l l 1 .1r  for both diets. Milk t . ~ t  content was lower with 

s u r l f  lower than with g r a s s / l  uc~%~-nc s i l a g e  ( 3.2 Vs.  3.60) 

b ~ r t  protein content was 11ot .i~tc>c:ted. Thomas et g .  
( I ' I  t.! b) studied digestion '111t1 1 ~ b c v i i  ng v a l u e  of sunf lowor 

:, 1 1 1tJP In beef steers in c.v~~~i).lt 1 :,llrl w i t 1 1  that of luc i !~ .ne -  

q~ :..:; s i l a g e .  They obsorvc.tl t j ~ ' < ~ , i t  c r  DM intakes by stcers 

1 1  {, on sunflower silagc and wd:, at-tributed to the higher 

L:.l .tnd lower ADF conccntrdt 1011 r b t  the sunflowor eilagc 

( 1 1  I i compared with the I I - g r a s s  silage d i o t .  

:: t , r :; rjiven sunflower s i 1 , r c l r b  r ~ . I ~ I I  1 I-cd 8 1  iqhtly more clry 

I ? , I I  tc.1- per kg gain than clit! : ; l ~ . ~ ~ r u  qivan lucerne - grass  

:, 1 1 . , q t :  ( 5.84 compared will) ' J .  72  ky  . 

Boiko et &. 1 : i t . u ( ~ i e d  the feeding v a l u c  

( , I  :iunflowcr plants ( Z h m y k l l l t )  cu t -  dt the stage of waxy 

I I !Jl:IlCSS, with young bulls. ?'l~r! c o n t r o l  group wise givcn 

4 0  pcr ccnt concentrate, 55 pel c e n t  beet pulp and 5 pclr 

c e t , ~  straw and molasses. The t c ~ l  group was givcn a fc.c:kl 

mixLure with 20 per cent concentrate, 20 per ccnt 

%h,:iykhit and the other f e e d s  a s  in the control group. 

During the trial period of 120 days each group had taken 

on average 1,000 feed units and 842 of digestible protein4 

Average  daily body weight gain was 333 and 901 g for the 

control and test groups, respectively, and the feed 
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c.. 111versiun efficiency was '1.  tl , r ~ t , l  9 . 3  feed units per kq 

c j  t i l l .  

Seiler (1984) s l u t l i c t i  tllc chcinical cornpositlon 

0 1  different varieties of :;untl~~wcr and reported that 

crude protein contents ~jcncrally decreased with 

1 rr,.r.caslng plant maturlt y. c'.i lciulu1 magnesium and 

1 t I : :  I contents of 1 . c ~ ~ t l  f ecd were ~bovc. t1 1 ~ -  

~l~~rritlonally adequate 1cvc . l . j  0 1  2 to 5, 2 dnd 8 g/kg, 

I ,pt~ctively. Stem anti lr.,rf phosphorus contont was 

:,l~ii-t~pti~rlal For high procItlc-111(~ ruminants in all specie8 

I 1 , 4 1 1 1  i l a - 1  i anthus arrorlc~n:,j:, . 

llubbel - et s. ( 1 OH')) I ountl signif icdntly tliqhcc 

, 1 1 1 1 k  y~cld and sollds cor.~.c.t-tc.ci iilrlk in a group of cows 

I VL~II silnflower sililqc cr~mpclrcd to another group yiven 

a I 1 1  ; 1 ,  There was n o  '; L ~ J I ~  i f  i t - d n t  dif fcrcncc in mean 

1 ;  , I  l y clry matter intake bct \:c:cbll 1 . 1 1 ~  two groups. 

Sunflower hctrciu wc.r'~. 11:4r*d a a  sole source of 

rc,rlqhcl<je (50%) in complatc I (.cn(ls (maah and pellet:;) f o : .  

st1c:up and compared wi Ch r:c>~~vct~~t rorlal type of f c e c j r 1 . 1 1 ~  

(~~~nccntrate mixture 200  cj/tl,iy and paddy s traw g 

I I I J I  turn). The results indicat.wl h i g h e r  digeetibilities of 

all nutrients, balances of nitrogen, calcium and 

pliospl~orus and DCP and TDN vcrlues w i t h  completo rations 

t11dn the control ration. The concentration of all 

n I t rogcn fractions and TVFA wc.rc j~ignif icantly higher 0 1 1  

cc,~,plote rations than control ration ( G m d ,  1986). 
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Heddy (1986) formulalcd three complete rations 

using (1) sunflower straw ( 5 0 8 1 ,  ( 2 )  sunflower straw 

( 3 0  ,) + subabul meal ( 2 0 0 )  .~trd ( 3 )  paddy straw ( 5 0 % )  and 

tt l: ,t  cd on crossbred bulls for nutrient utilization and 

r i i l l ,~>n fermentation p a t t e r n .  tic recorded higher 

1 1 1 1  ciscibllities for DM, OM, c t r i c l  CrZ and higher values for 

, I  1 1 t l ~ c  11ltrogen fractlo~r:, ( ~ . x c . ~ . l r t  Lood dlld prototodl N )  

I n  t.hc rurnen liquor on tht.  r ' l t i o n  containing sunflower 

s t  r % ~ w  d s  sole roughage so i i rc~> .  

13cddy et 41. ( I a ) H 0 )  1 I * ~ I  : . I I I ~ ~  l ~ > w c r  Iicclds 11red1 n t  

. ',I) pt-.r cent level in (:or111)1 1.1 (. 111~1sh d i e t s  for shccp and 

I ( 8 ) I  ~icad higher DM, OM a n d  Nt'l:' d ~yc?stibilitius; calcium 

.i11,1 phosphorus balances and DC'I' drld TDN valuotl than the 

I - 1  diet containing ~ l \ i x ( . t i  qrclsu hay a 8  roughage 

I . 

2 . 2  EFFECT OF COMP[.ETI: PI'I,:I)S ON NUTRIENT UTILIZATION 

The concept of fc.c:ding complete fcc!ds t:c~ 

1 LVCS tuck is quite recent cci~rl i :; bccomirig populdr . 'l'ttcb 

1 1 ,  of complete feed i:; ,in efficient method for 

C . - U I I  I rolling the ratios of t t l c  v,lr'ious f ccd ingredients 

arid nutrients, for administering minute amounts of 

ingredients and ingredients that arc not palatable. 

Complete mixed f cells have the potenti a 1  

advantages of providing uniforn~ feed at all times for all 

animals in a pen, minimising labour requirements and 

m'ix~mising automation (Rakes, 1 9 6 9 ) .  
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Bhattacharya dn~l I v ( 1973)  reported n \ \  

:, 1'Jlll t lcant differcncc?~ ~n r litb ~lit~~~stibi l i  tics of various 

,,,it I lorlts w i t h  the urc.\ (11, 1 and 2 % )  supplemcntcd 

I ,I i o n s  containing 50 per c - c . r l t  wtlcat s t r a w  or barley hay 

\ .  .:pd:.i.'d t o  their respect i vl% c . t ) n t  I o 1s containing s o y a b c a t ~  

I 1 a s  sole proteln 1 I . tiowever, t o  cruiirk 

t I l i r - c h ,  energy and ether C I S (  , i ( ' t  t i  1q~'stib~lit ics Lcndcd t i )  

I l l t ' t '<- , l : jc  on urea supplc111t~11 t * 1 1  I ~ ) I I  but nit rogc!n 1 - 1 . 1  ~ - 1 t 1  \ I >  

. r r i , i  alctabolizable crtcr~jy VLI lucs d i d  llot d 1 1  I I * :  

I (;!I I I i c..~ntly among t rc.it l l r t + l ~ l  -, . 

Complete f e c d  L I I ~  :;y:,t.c*rn cnvisdgee blending 01 

t o r  ,rgcs/agr~cultural WL~SCL':; ,  k:ori~erlt ~-c l tos ,  minerals arltl 

J 1 I I supplemcnt~ I I I  ( I  1 . l 1 1  ration and t l 1 1  

I I '1 wily of C I V O I I I  I 1 1 1 1  I ~ i c l  I v ~ t f 1 1 . l  1 ~ ~ U ~ L ' C O I I C C Y  d:. 

c . . ~ : , C l n y  with convcntio~r~~l l c ! c + c l l t l c j  s y s t e m s  (Coppock et - 
,I . - . , 1 9 7 4 ) .  

Very good ru : ;u l t . ;  c - o u l r i  be achicvod wlttl 

I , p l c t c  diets contairlincj I,rrcjt* ,hlnr>unts of waste roughagr* 

1.7 a f avourable combinat ia)n 0 1  p t ~ y s r  ca1 processing of 

t t . ( .d : j ,  with methods o f  :itr~ILing rumen bacterial 

,j l-t. l v i t y  and an appropri~tu rnc:tt~od of feeding. Complete 

I d , r a r l s  are widely used on l.rrcjc* : ic-.J le forms for cattle and 

,lic.c[~ for fattening and r n l  lk l>rcxiuction in almost a 1  1 

I r , r  k:uropeirn countrir:?i ( *~* IPLIOI  I I V ,  1 9 7 5 ) .  

In complete feeding system, with eimultaneous 

ingestion of forage and concentrate, farmers could design 
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tlic.ts of h i g h  e n e r g y  c o n c e n t r a t i o n  w i t h o u t  t h e  problem of 

a c . l L ! o s i s  ( J o u r n e t  a n d  Remond, 1 9 7 6 ) .  

Palfii et g. ( 1 3 7 b )  l t t t i  3 groups o f  skcep w i t h  

c c ) r l c e n t r a t e s  a n d  g r e e n  feed o t  a c o n r p l e t e  f e e d  m i x t u r c  

~ . c ) ~ r ~ , i l r l  i n 9  30 per c e n t  g r o u ~ ~ c l  :;I r.rw i n  loose or p s l l c t u d  

for:rrs d n d  r e p o r t e d  t h o  avc'r~rcjt. r l ' r ~ l y  gains o f  115, 201 

'rnct 157 g a n d  9 .6 ,  6 . 1  anti H . 2  f e e d  u n i t s  f o r  each kq 

L , I  t r ; l~L c j ~ ~ l n e d .  A t  s lau(j111 < ' I  1 1 1 ~ .  y i c s l d  o f  cclrc~~sti w.I:~ 

I - 1 .4 ,  46.8 a n d  4 5 . 4  pe r  c c n t  f c , r .  Lt~c t l~ r cc  t r e a t m e n t H .  

G i l l  ( 1 9 7 9 )  ~ n d  i r * , ~ t  cad t h o  i m p o r t a n c e  o f  

I I . I C L V L .  i n c l u s i ~ n  r a c e s  c ) t  101 ,ICJL? a n d  c o n c e n t r a t e s  i n  

c i r ~ t  , . ~ - r n i  ning t h o  r c s p o n s c !  I 1 I cbven d i s t r i b u t i o n  <sf 

r , 1 ! 1  I I C I I ~  :i l n p i l t .  

F c e d i n g  o f  s h t ~ r ~ i ~  klbl>l  ~n s t a l l s  o n  e o m p l e l e  

f 1 . i  0 1  r i l l u t u r c  r e d u c e d  t h e  I-c.11 I I I I ~  i J l t l r a  of h i g h - c l d s s  Iambs 

1 1 , :  t l ~ c r c b y  d e c r e a s e d  t 111- ~ . x p c n d i t u r e  o n  f ccdu 

( t : v ~ . l  A c r v s k l i  a n d  S t a s h c h c : r ~ k o ,  1 ')ti.)) . 

P a t e l  a n d  Sharmd ( 1 3 M j )  r e p o r t e d  t h a t  i n t a k e  of 

: t i ,  c o n c e n t r a t e s  a n d  t o l d 1  d r y  matter w a s  6.67 and 

5 . 1  k g ;  6.83 a n d  1 0 . 1 8  krj J 1 3 . 5 1  a n d  15 .96  k g ,  

I 4 ! . c S t . t  i v(: ly ,  o n  50 : 50 . t r ~ c l  ! ' $  : r , ' ) ,  $iLr.,tw t c >  concelrl rV.tLc* 

r ~ t .  10s. The d i g e s t i b i l  i t l o v  01 d r y  matter, o r g a n i c  

rn'tt. t c r  a n d  n i t r o g e n - f  ree c x t  r a c l  w e r e  i n c r e a s e d  (Pt0.05) 

a n d  i n t a k e s  of t o t a l  d i g e s t i b l e  n u t r i e n t s  and digestible 

crude p r o t e i n  were h i g h e r  (Pc0.01) o n  h i g h  c o n c e n t r a t e  

r a t  ion. 
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I n  a f e e d i n g  e x p c r i m c n t  w i t h  c r o s s b r e d  calves, 

I ! t ~ L l y  , ~ n d  Heddy (1983 a) ob::ctx vr\d 18. 3 and  6 4 . 2  p e r  c e n t  

I I I C - I  <*rise i n  g rowth  r a t e ,  r ~ b p ~ w t  I v e l y  on  c o m p l e t e  f e e d  

mas!) a n d  p e l l e t s  c o n t a i n i n t ~  0 pc?r c e n t  f o r e s t '  grass 

c~,rl[ , , i~-cd t o  c o n t r o l  r a t i o n  cant . I  i l l  i11g c o n c e n t r a t e  m i  x t  u r ~ ~  

all{! fores t  grass. I n  anot  llc%r :, t udy , Hr*ddy and 1{t.,!tIy 

( 1 '  i t ) )  o b s e r v e d  I 1 I 1 y Increase i n  t n l  l k  

I , I  ~ 1 ~ 1 , - 1  1 0 1 1  i l l  c r o s s b r e d  ( -ow: ;  N I l lisrt~t ~ i r l y  effect on m i l k  

1 , I I  I )L . I  cscrltdye on c o r i ~ ~ ~ L ( ~ L c  I , (niasti d n d  p u l l u ~ s )  

cont. . i ining 4 7 . 5  p e r  c e n t  forest rjrastr a s  comparcd t o  

c-c,rlvt.nt i o n a l  r a t i o  c o n t a i n i r l t j  4 1 i b i t u r n  choppcd h y b r r d  

t l < r i ,  I l : r  cjrccn f o d d e r  and c o r l c , c - l l t  I .JI I .  ~ n i x t r l r c  a t  tho r a t e  

0 1  1 kg f-or e v e r y  2 . 5  kg milk p r - ~ ~ c i u c t i o n .  

1,axminarayand c~ncl 1 ( c h c I t i  y ( 198G 1 formulat:c*d 

c:t I ! 11:Lc f c c d s  (Mash and  [)(:I 1 c . L . )  w i t h  woodpulp w a s t e  a e  

r.ot!~lIt.~qc? source (48 .  5 % )  anti cm(,~n1urcd w i t h  a c o n v c n t i o n a l  

r ' ~  I i o n  c o n t a i n i n g  1 .5  kg r:onc:rntrate mix ture  and  

U I  ~. . t - i i~o l  l a s s e s  e n r i c h e d  wc~ucipulp w d s t c  ad l i b i t u m  i n  

c1.c 2,.jI>rcd c a l v e s .  Complctc! f t h c : r l i ;  improved the v o l u n t a r y  

i r i 1  d i g e s t i b i l i t i e v  o f  CI', (3F and EE,  n i t r o g e n  

l .rcir:(>, DCP a n d  TDN values t.trdn 1 t t c b  c o n v c n t i o n a l  typu of 

1.1.1 f l l l I l j .  

Reddy et c. ( 1 9 8 6 )  compared complete feeds 

(mash and  pellets) c o n t a i n i n g  wheat  straw as sole 

rouqhage s o u r c e  (50%)  with c o n v e n t i o n a l  r a t i o n  c o n t a i n i n g  

ccrncc-ntra te  m i x t u r e  200 g per d ~ ~ y  per a n i m a l  and  ad 
l l t , ~  turn urea-mollases e n r i c h e d  wheat etraw i n  sheep a n d  
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, . , t b r v c d  higher v a l u e s  f o r  OH ilrt.ikc, d i q e s t i b i l i t i e s  o f  

~i i 1 n u t  r l c n t s ,  b a l a n c e s  of N, c a l ~ ~ i u r n  a n d  phosphorus a n d  

~ . ~ , , . t - ~ ~ n t r a t i o n s  o f  a1 1 n i t  I ogt81r f rdctions and TVFA 111 

1 11 -(%n fluid of a n i m a l s  f e d  on c -~vnplc te  Eecds. 

2 . 3  GROWTH AND YEEI) I-:YY I C I  KNCY IN StilSEP t 

O r s k o v  ct G. O i l i l )  : ; t ~ ~ ( i ~ c ' i  tho effect of & 

l l i r ~ l u r ! ~  illtake of d i e t s  v , ~ l y i r t c ~  i l l  p r o t o i n  from 11.0 to 

1 ' 1 .  ptar c e n t  on t h e  perl'ot I I I . I I I ~ ' ~ -  . I I ) ( !  body composition ,it.. 

1 1 ~ 1  ! ~ . I ' I . I I C  l l v e  w e i g h t s  1 1 1  l . ~ r e l ~ : ~ .  ' I 't~r' tilrdn v ~ l u n t d r y  fi?clI 

1.1,: ~ \ r r i ~ i ~ ~ l o n  was less a t  , i 1  1 w c * ~ * l l ~ \  3 lor thu l a m b s  qlvc8r l  

I , I  c e n t  protein t ! r , r l l  1 I r o : , ~ ~  o r r  otlrur d i o t n .  Average 

c i  t r l f c j , r  Ln on low, nrc:cl L U I U  c ~ t i c l  l r  t l i 1 1  I ) r ~ ) t  C L I I  i l i u t s  w i t t i  191 , 

) i . ~ n t l  330 g fo r  rn,llt. ; . r ~ r t t  1 1 7 , 2 2 5  ~ n d  301 y f o r  

I : .  I n t a k e  of fc,c.(l [ ) I . I  k ' j  g a i n  for ttre \thoLc! 

h s  1 ~ 1 - r  i n ~ c n t  increased w l  t 1 1  I 1 1 c . r  c..~:;ctl l i v e  w e i g h t  until 

I t i i q j l t t  t - r  a n d  t h e  f ecci c b f  l I I. I c*ril-y was highor  a t  h i y h c r  

i)! t .cln ~ n t a k e .  Pdt r ldyak ( 1'1 7 1  1 ( J ~ J Y C K V C ~  t h e  e f  F C C ~ Y  of 

L I A I  ~ a r s i i  t t e n t  energy r e s t r ~ c - t  i o n  (in growth r a t e  a n d  Iced 

1 . 1  I l c i c n c y  i n  shecp a n d  ot~:ir:rvccf t h a t  t h a  lambs f e d  t o  

L t -  g a i n e d  i n  I I f 1 <a:itc*r than thosc C H I  

r~ . , t r l c t c d  f e e d i n g .  Youn~: ,  2 A. (1973) atudied t h e  

ct f cct of d i f f e r e n t  l e v e l s  of cnorgy i n t a k e  by a l t e r i n g  

r o u g h a g e  t o  c o n c e n t r a t e  r a t  l o  t o  r a t i o n s  o f  f a t t e n i n g  

1 ; .  The l a m b s  were givren 3 1 . 1  , 4 2 . 4  a n d  54 .4  pcr cant 

c,f d r y  m a t t e r  as  c o n c c n t r ~ t ~ .  a n d  o b t a i n e d  an a v e r a g e  

d , l l y  g a i n  of 87, 1 1 9  a n d  116 g ,  r e s p e c t i v e l y .  
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C r a d d o c k  et s. (191.1 s t u d i e d  t h e  c f r c c W t  0 3  

r l . ,  4 l l n c ~  2  d i e t a r y  p r o t c l n  1 ~ ~ v t . l . .  ( 1 0 . 5  a n d  1 3 . 5 % )  . 1 1 i c 1  . 

, l i t  : . ~ i - y  e n e r g y  l e v e l s  ( 5 0  : 0 I 8 : 2 0  r a t i o  oi 

< s . l ~ ~ , - c n t r a t e  t o  r o u g h d g c )  1 1 1  :;lltrcp a n d  f o u n d  that.  

i 1 1 t . 1  t>.i:i l11g p r o t e i n  l e v e l s  I r . : 8 \ 1  1 l r.d l n  t ~ i g t )  avcrdgc d d l  1 y 

(j : In:; a n d  i m p r o v e d  f 0t.d ~f f L C ' I C > I I C ' ~ L ' S .  Feed ef f i c ~ c t l r \ .  

1 ! ~ L O V C . C ~  d s  e n e r g y  l c v c * l s  I I ~ < . I  t . \~: i<~<l  a n d  the* average d.a l l  y 

'J I I I I  w IS 0.20 a n d  0 . 1 3  k q  . ~ 1 1 ( 1  I I I C *  f t v d  rcrc1itirc.d p e r  k q  

, I  1 1 1  W . ~ S  3 .37  a n d  8 . 2 4  kq, r . ~ \ : , l ) t * c - (  l v c l y .  

P l l l a  &. ( 1 ' ) / ' 8 )  I I 4 1  t l l t b t : i  : , i ~ p p l y l n c ~  ,?9U\I 01 

., ; I + I J  K t 1 ' 1 1  Mt.:/kg a n d  1 0 ,  1 1 2  I>cbr ccrlt crude pxoteirr  

1 . . v ~ . l : ;  t o  sheep. T h e y  fu1111~l I t i k i t .  q r o u p s  g i v e n  t h e  d ~ u t  

c ' ,  1 ~ t ~ 1 1 n i n g  m o r e  e n e r g y  rj6rlnc.tl ) J ' j  t o  250 g d a i l y  a g a i n s t  

.! 1 ' )  t o  2 2 2  g w i t h  less cntht-cjy ,111~1 t h o  f e e d  i n t a k c  was 

1 ~ : i t . r -  on high e n e r g y  dic .1  . 1'rolt:i.n C o t l t C n t  had l i t t l e  

" i  I <.c.t o n  g r o w t h  r a t e  01- 1 ( . (  ll ~ . o r ~ v c ~ r . r i o n ,  b u t  t h e  amount  

. , I  ~ ~ ~ o t c i n  u s e d  per u n i L  8 1 1  ( { 1 4 ! b J 1 1 1  w ~ r : ~  high i n  tlia groupG. 

t 1 1  t11cjh p r o t e i n  d i e t s .  

C a l a t o i u  et 51. ( 1 9 7 7 )  u t u d i c d  t h o  e x t e n t  o f  

rc,t,q.lldcje c o m p o n e n t  i n  the  f c ~ c ~ r l  ftrr i n t e n s i v e  f a  t t a n i n g  o f  

I . t , , b s  a n d  c o n c l u d e d  t h a t  3 0  t . o  4 0  i ~ d S L 6 1  of l u c e r n e  tidy r 

. ) a .  ( , I .  JO parts of m a i z e  col,:,, 3 5  p a r t s  c o n c e n t r a t e  atid 5 

i d  rrts m i n e r a l s  a n d  v i t a m l n s  i n  c I L ~ : ~  would  g i v e  a n  a v e r a g e  

1 1  ly g a i n  o f  1 5 5  to  1 6 5  (1 w 1 t . h  ~ r n  i n t a k e  of 6.0 t o  6.5 

I $ 4  u t i i t s / k g  g a i n .  

K u l i k  et g. ( 1 9 7 8 )  s t u d i e d  t h e  productivity of 

young sheep which were f e d  t o  a p p e t i t e  an 4 complete 
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pc i leted d i e t s  each having 4 0  peal‘ ccrit straw and 48, 42, 

5 5  .~r;d 29 per cent g r a s s  r n t e . 1 1  + 1 1 ,  17, 24 and 30 per 

( - , . l i t .  c o r ~ c c n t r a t e  and o ~ : ~ I ~ I . v c ~  . \veragc deily g a i n s  o f  

1 1  .'. 7, 1 3 1 . 3 ,  154.9 and 177.1 IJ . ~ ~ r t l  feed i n t a k e s  of 8 . 6 3 ,  

; . > I ,  b . 8 9  or 6.22 feed 1 1 1 1 i t : , / k c ]  t j ~ l r n ,  r e s p c c t i v c l y .  

S a s t r y  and M a t ~ , r j . r ~ ~  ( 1 3 ' I H )  g a v e  shoop chopped 

I i t . 1 -  hay + rye g r a s s  ( I : .! 1-.1t io) w i t h  or w i t t l o t i t  

4 .  I : I ~ . I ~ I I L I  dte  s u p p l e ~ n e n t ~ ~ t  I I ) I I  . I I I L ~  I I ~ J I O L  L t d  C\ 60 pel -  c.11111 

I I . . ' !  c , ~ s c  i n  w e i g h t  g a i n  W ~ I ~ * I I  I ciucjl~.igcs wcra  supplcrn@ntr?tl 

: J  I 1 l r  c r ~ l i c c n t r a t e .  

A l i  e t  a1. 1 7  I c s t t  ~ u r a f f d r n c r g a r i  l a r n b ~  0 1 1  -- 
, ! I , - !  :, w ~ t h  a ME c o n t e n t  o f  I . t i ,  2 . 0 ,  2.1 or 2.3 Mcal per- 

L, 1 l < . c d .  T h e  p r o p o r t  L C ) I I  1 c m o n c o n t r a t e  to roughage 

I l I r t i  ,lrrlong d i e t s  but  r j { ' l t  I I ~ V L . ~ : ;  w e t  c ntrt, dltercd. I t  

a ~~l,:,c:rvc.d t h a t  lambs & < . t i  1.0, .'. 1 or 2 .  3 Mcill/kg fc*c~d 

t . c , l , i  3 4 5 ,  193 or 1 3 7  days  t - c >  , r tLa ln  a body w e i g h t  of 25  

<ln<l ldmbs fed 1.8 Mccil/k? ( l i d  n o t  g a i n  buyand 30 kg  

after 4 7 1  d a y s .  

Maheswari  and 1 I (1981 ) studied r h c  

.:rtl~ dnd efficiency of n'r 1 ivc*  ~ t r ~ t l  c r 0 ~ 8 b r c d  lambe under  

L 1r:vcls of energy and r- ti^ and concluded t h a t  

c :  ~ ~ s u r n p t i o n  of DCP and TUN i l l  t Ire r a t i o  of 8 . 5  st an 

I r ~ r  ~ k e  level of 3 g Drr> [ , c lr  kg live w e i g h t  produced 

1 1  l < l l ~ c z ; t  yrowth. 

Reddy and Reddy ( 1981 f e d  four complete m a ~ l i  

r3L1ons containing c r o p  rcsiduce and agro-industrra! 
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by-kjt ciri\lct s t o  Deccan i  sllcci> .II!\~ t-ccorded A M ;  of 43 to 51 

g . ~ n d  feed  per  kg g a i n  of 1 1 . 3 7  t o  14.07 kg. 

Growth r a t e  dud l i t  i11.:,rtiun of n u t r i e n t s  a t  3 

I ~ ~ v ~ ~ l s  of feed i n t a k e  W L ~ I . ~ ~  s t t i d l t c l  i n  c r o s s b r e d  k i d s  by 

. l . i l ; t l s l ~ a n  e t  a l .  ( 1 9 8 2 ) .  ' r l l ~  f i r s t  q r o u p  of a n i m a l s  were 

I S  ! 3 U O  grams c o n c e n t r . i i t *  t 2 0 0  ( 1  of wtwaC straw t o  moot 

L 1 . 1 .  t r l ~ ~ c s c ~ b l e  p r o t e i n  r c b t l t ~ r !  ( b l ~ ~ ~ ' ~ ~ t : r  .IS p e r  the? Morrison 

( i d '  ;j ) b t ~ ~ l d i l ~ d ~ .  S C C U I I ~  a J 1  q 1 1 1 1 ,  0 1  ~ ~ l l l l l \ ~ l ~  W C f U  f e d  450 6J 

I t*ollc:cntrate mix tu r r*  200 11 01 \theat s t r a w  t o  oupply 

1 I l)c_'P t h a n  g r o u p  1 . '1'11t~ ,rvtar . q c a  d e i  l y  g a i n  was 4 1 

1 . 1  r t h e  f i r v t  g r o u p  w t l t m t  t.'~:; i t  t t d ~  7 1  g/doy f o r  

k I I :  I c a u c ~ v i n g  s p p r o x  i r n . 1 t t . 1  y I anti h a l f  t imus more 

: I  I I I u p  1 . T I I C  t i t 1 . 1 1 1 t  I !  y of d r y  m a t t e r  and l)CIa 

I ,  I r l r l l t  g a i n  i n  body w c l ~ j l ~ t  w . ~ : ,  I l b : i ? . r  t o r  tire ltrt.c!r ~ J L O ~ I I '  

t r . , ~  the retention of 111 t t .oqcn  i n  g r o u p  11 was 

.> r(!iilf l c ~ n t l y  ( P < 0 . 0 1 )  higlrc*r t t1.1n t h a t  o f  g r o u p  I .  

S c h q a l  s. ( 1 9 8 J )  studied t h e  faed lo t  

i , ~  ! f o r r n a n c e  o f  S o n a d i  ancl 11:; z:rosscs w i t h  DOr6et dncl 

:, , I  t lock by f e e d i n g  two r a r l ~ t , t l ~ ;  c o r l t a i n i n g  roughayu  t o  

~ ' ~ i r l r : c n t r a t e  r a t i o  of 50 : 50 . ~ r r t l  30 : 70 and found  t h a t  
I 

i,:l,tuln c o n t e n t  h i g h e r  t h ~ n  l J.8 per c c n t  was of l i t t l e  

,,. . to  the  lambs. 

V a h i d u l l a  ( 1984 ) f tmt l  f o u r  i s o n i t r o g e n o u s  

c ~ r - l p l e t e  feeds r e p l a c i n g  grc-il~nclnut c a k e  n i t r o g e n  wfttt 

koobabu l  leaf  meal n i t r o g e n  d t  0 ,  33,  67 a n d  100 per cctr!t 

l t2ve l s  to  Nellore lambs and r c c o t d e d  average d a i l y  qa i r .  
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of  72 to 93 g and feed per g a i n  of 7.69 to 9.11 kg. 

Joji Reddy and Hvddy ( 1985 a )  fed Nellorc lsntbs 

r v 1 t  1; corltplete feeds (mash Vs.pcl leL 1 containing sorghum 

s t  r I \ J  or mixed grass h . ~ y  . ~ n d  (:ompared with a group 

:ria I ~ , t a l ~ i c d  on grazing. Ttlc-y r.c?cordcd ADC to 55 to 5 d  g 

r :i*islr d n ~ t  86 to 92 g OII ld(.IIt.t:; 11s .~gdinrjrt 56 (3 on 

n .  Dry matter intdkca ~J I * I '  kc) of gain wae 9.68 to 

111. 39 for- pellets and 12.4'1 t o  1.1.77 for mash rations. 

Srinivasa Rao rt d. ( 1 0 8 6 )  f e d  f o u r  completo 

r . ~ t   ori is containing 40 arid '>O pcbr  c-cnL of untreated and 1 

1,' UI'IIL urea treated paddy :if I ,1u dlong with GO and SO 

1 ,  t concentrates and t lv-ordcd n o  rrignif i c n n t  

t l  I l i t . [  crlcc- in average d d i  1 y ~ ~ ~ 1 1 1 1  ( 1 7  to 106 9) but h i g t ~ o r  

I .  0 ' )  fced e f f i c i e n c y  w . 3 ~  obsc~-vcd i n  lambs fed the 

c . r  , l ! ~ l c r e  ration containiriq GO pc:r cent concentrate and 40 

I ccrrt untreated paddy I .  Ttlc avorage coat of 

L I  , , I I I ~ J  the lambs per kg w c ! ~ c l l . l t  cjdin ranged from Rs.7.24 

t t ,  G - 5 9  in different rjrr>up.s (>I' d n i m d l t i  fed with the four 

~1 ,~,letc rations. 

2.4 CARCASS CHARACTEHl!;'rI<:S IN SHEEP : 

Hammond ( 1932 ) t c+pcsr Lc*d that the various 

col:tpounds of the body of shcc:p differed from breed to 

brecd especially between c a r l y  maturing a n d  late maturlng 

o n e .  Late maturing breeds registered a lighter 

proportion of the organs d u e  to d i f f e r e n c e s  in carcass 

percentages between late and edrly maturing types. 
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Vais ( 1 9 6 4 )  rccorilctl tha t  age a n d  body w e i g h t  

l i  n o t  a f f e c t  t h e  r e l a t i v e  ~ ~ c b l q h t  of tl-te m a j o r  meat cut:; 

) I  ( I I C  rnut t o n  m a r i n e s .  

K u l k a r n i  e t  a l .  ( 1 9 6 5 )  :;t.tted t h a t  t h e  bone a n d  -- 
l i \ t i - ~ l ~  p e r c e n t a g e  v a r i e d  : ; l c j l ~ l l i r - , l n t l y  among t h e  b r e e d ~  

.11 % :  'larldya was s u p e r i o r  coaq~. l rc .~ l  t o  U i k a n a r i  crosscd w i t h  

? l i < j r . . ~  a n d  Magra t y p e  shct*la. '1'trc.y also o b s e r v e d  t h a t  tht* 

( 1 1  : ; srng p e r  c e n t  among Mar1t1y.l L o  t)e s i q r l i f i c a n t l y  hicjlrer 

1 , com:)ared to  B i k a n a r i  M c l ? j ~ . < !  .1r1c1 Mdgrb b r e e d s .  

P i l l a i  (1966 ) r .crVo1 c ~ c - r f  t h a t  t h o  avcrrlqc 

! I 8 c . ~ ~ t , t c l ~ s  of rnusc l c~  . ~ l ~ r l  I were G 4 . 2 5  a n d  1!).07, 

I ~ , ~ . t ~ v t ? l y ,  in adul  I M t t r t l l y , ~  - 11 ,  q . 1 ) .  

Field ct &. ( 1  i n  t h e i r  etudy on  

Iia . , u c > u ~ l l c t ,  Co lumbia  and c'c)r~ r t ~ d d l c  l ambs  r e c o r d e d  t h a t  

I ,  I v l ~ ~ r  rams had  a h ~ q h l ' r  c lr .c . . i t i lng  p e r c e n t a g e  t h a n  l i c j l ~ t  

I . Klnsrnan (1967) s t a t  r . l l  t t ~ , \ t  l i g h t  w e i g h t  ldmbu hail  

1. ,.c.r c l c c s s i n g  p e r c e n t a q c ! ;  . 

Osman a n d  Shafci ( 1 9 6 7 )  o b e e r v e d  t h a t  t h e  l e g ,  

I s , l r l  clnd r a c k ,  r e s p u c t i v c ! l y ,  for in^-tl 26 .9 ,  1 3 . 1  and 1 4 . 4  

i c : c ! r ~ t  when t h e  Sli1ut)IIl 1 . 1  W ~ + I ( J ) I ~  wdtl 3 4 . 2 3  kg ilmutrg 

:;11i1,3n desert s h e e p .  

L o h s e  and K a l l w c i t  ( 1 3 6 8 )  have i n d i c a t e d  t t r d t  

t he  c a r c a s s e s  c o n s i s t e d  of 60 pk!r cant lean, 25 p e r  cent. 

t ~ t  a n d  15 per cent  b o n e ,  t h u s  g i v i n g  lean to f a t  raeic: 

J 1 : 0.42 i n  b l a c k  h e a d e d  rnutton f a t  lambs o f  Germany. 
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l 't11 :her, t h e y  r e p o r t e d  an ~ v ~ . I - . I \ ] L -  d r e s s i n g  per  ccnt  of 4 5  

I n  the above breed. 

O l i v e r  and C a r p ~ . r ~ t  1 ~ 1  ( 1368)  r cpor tcd  t h a t  n n  

1 , I  I i n  bone w c i q l ~ t  I .~ccampanied by . t  

1.1 i)"rt i o n a t e  i n c r e a s e  111 1 ( ~ , \ I I  \rbc! i g t l t  i n  lambs. Rousu 

< t  1 . (i9G8) observed t h a t  t l t c .  I>tlr i'cnt lean  of the ~ ~ ~ ~ 3 1 3 8  - 

I .  r l , i l n ~ d  c o n s t a n t  whi l c  t t \ r b  1 1 ~ ~ 1 '  c 'cnt  f a t  inc reased  w i t h  

I r'cspondinq d e c r e a s c  of I ) o I I ~ .  w i t  11 a n  irrcreacio i n  1 i vc3  

\..I ~ g t l t  dmong Texas and Cdlifot-111.t Idmbs. 

Chatterjec (.( - . I  l . ( 1 repurlod t t i a ~  i n  

I . 1 , - - t  o f  I3annur l a m l ~ ~ r  . ~ r l t l  1 1 1  1 1 1  . I t  ltltltlr I l ~ n ~ b ~  1 . ~ 1  i t(<*(1 r ~ t l d c * ~  

: 1 i 1 1  c o n d i t i o n s  of ntar?,icjt.111t.rlt L l l e  dvorago dressing 

! , < . I  cc.rltacjcs were 53 ~ n d  48 w l ~ c . r l  t h e i r  s l a u g h t e r  waights  

w k  1 c L 1 > . O  and 2 0 . 4  k g ,  rc:;l,<.c.t. lv l - ly .  'I'tloy also reported 

I t i t  ~ l ~ o   holesa sale c u t  t , ~ . t  r.~.llt.rqctS f o r  ley, loill arrll 

! \ I  ltl4.r were 3 4 ,  13 dnri 2 ? ,  r ~.$.l~c*c.t  i v c l y ,  f o r  non-Dannur 

I i,:, . According t o  thcrn, r ! 1 4 *  v'r li1c.r for  rrcpurablc l c a n ,  

I.. r l t ?  dnd fat, r e s p e c t i v c l y ,  w t l r c *  46.15, 23.95 and 26.50 

cent. I n  Bdnnur I :  I :  j t  the c o r r i ~ t i [ ~ o ~ ~ ~ i l ~ l t ~  

I I I I I I I - I  :i of 50.50, 31. 36 . I I I <~  I c , . ( J o  per c c n t  i n  oLherrl. 

Adam et G .  ( 1 Y l U )  ubucrved t h e  mean c a r c a s s  

p( . t  ccntages f o r  l e a n ,  f ~ t t  arltl l~crnc to  bc 53.5, 3 0 .  J $ 1 1 4 ~ !  

16 .2  r e s p e c t i v e l y ,  on p h y ~ i c , ~  l :$cparat ion i n  crostl.l)rt.: 

H , ~ r - . t , o t r  i 1 l e t  rams. 

Lambuth et a. ( 1 9 7 0 )  r e p o r t e d  t h a t  heav ie r  

s l a u g h t e r  weight Hamphire black face c r o s s  lambs had d 
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t \ i ~ ; h c r  pcr  c e n t  t o t a l  f a t  trktn . ~ n c i  a lower p e r  c e n t  bunc 

l i ~ . ~ n  lighter s l a u g h t e r  w e i g h t  ~jrc'ups. 

T i w a r i  et g .  ( 1 3 / J )  ~ ~ - v ~ . h l c d  t h a t  t h e  ave rage  

1 1 1  a r ; s ~ ~ i y  p e r c e n t a g e  w a s  39.5 . I (  ( I  ~ i ~ o t ~ t l i v  of age and 4 0 . 5  

,I( 9 months i n  Malpura t y p ~  ni,ilcb lambs of Ha j s u t h a n .  

Accard i  ct c. 7 : i t .udicd ttic d i f f o r c n c c r ,  

1 1 1  Incat c t ~ s r a c t e r i s t i u s  0 1  I .  I 1  id Hertichorl  laml,a 

, . I I - !  f o u n d  t h a t  t h e  c~trc,ls:i yield w,is 55 rwlr ccnt for thc 

t r i ic .1 .  '~rirl 57 .7  prBv c,111 f c i r .  I t i t .  I' l t tcr.  

Mdnsour ( I 1 - 1  t t I t i l t .  ~ ' t  1 i c ~ c t l c y  0 1  

, I , $  I cly u t i l i z a t i o n  fo r  c j r c ~ w L I ~  O L  c:crtalrr body componenta 

I 11 t - ( ~ I a t l o n  t o  l e v c l  o f  f ~ v ~ d i r r y  i n  ~ t r c o p  when t h e  

; I ,$ I. bt~t,Li~.hble energy  L I I L ~ I ~ C .  W ~ I  , .!.OJ, L . G 1  ~ n d  3.18 Mc.rl 

1 I .  I t  was obucrvc.ti I l ~ , r t  I .~ i : l lnc j  l t ~ c ?  d d i l y  ir i taht  

. . ~ . t % ~ b o l i z a b l e  oncrgy f I om ,P. i l . l  to  2 . 6 1  Mcdl Fur <Idy 

: , i 1 1 ~ 1 ? t f  In r e d u c t i o n  i n  t t ~ t .   mount of  m e t a b o l i z a b l e  

~ > , , ~ . r - q y  r e q u i r e d  p e r  kq q ' ~  I r ~ ,  ~.lt:l>ty body weigh t ,  carcass 

I ~ r l u ! , c l e  t i s s u e  by I ' , ,  Ir, ancl 1 1  1 c u n t ,  

J pr-c:t l v c l y .  No g a i n  111 I ; d  , r r c .  1 1 1  l , w L t ~  was obc;crvc:J ducr L r l  

11) .l-c.ase i n  energy  i n t d k c  ,1n11 r~rr!lclc reepondcd slightly 

t ,, i n c r e a s e  i n  d a i l y  ~ n t a k ( :  r j t  (energy w h i l e  f a t t y  t l ~ s u c  

wd!; markedly a f f e c t e d .  

Younis & g.  (1375) s t u d i e d  t h e  e f f e c t  or 

pi.tt~c.  of n u t r i t i o n  o n  fuoci l o t  performance and carcass 

t r . r i t s  of sheep by f e e d i n g  at 100,  7 5 ,  5 0 ,  40 or 30 per 

cent of Morrison e t a n d d r d e  ( 1359 )  and observed tirat 
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rc,iuced p l a n e s  o f  n u t r i  t icln r t 3 s ~ l l  t c d  i n  s i g n i f i c a n t l y  

l c ) i . ~ . r  d r e s s i n g  p e r c e n t a g e .  Ilc-wc~vc*r, t h e  fat: c o n t e n t  o f  

9 -  l r  - 1 1  r i b  cut w a s  maximum i l l  ::l~i.ttp f e d  h i g h e r  p l a n e s  of 

I I T J :  1 ~t I , ) I I  ( l e e , ,  l o o a ) .  

K a t i y a r  ct c. ( 1 0 7 7 )  observed t h a t  the 

t r  L t I t b z  cnce i n  carcass ch,>r<rc.t t - r -  I : i t  I (-3 and t h e  proport i n n  

< > I  i i \ \ s c l c ? ,  bone a n d  s ~ ~ p a l - ~ ~ l l l \ *  1 . r t  under  4 d i e t s ,  v a r y i n g  

111  I < > u ( J ~ ~ ~ c J c ?  t o  ~~~~~~~~~~~~c* I 1 ,  was n o t  s i q n  i f  i c s n t .  

1 . 1  I .,) 1 . t  a l .  ( 1 9 7 8 )  f e d  3 ( 1 1  - 1 1 1 ) ~ ;  01-  sllcci) w i t h  crrm&slctc? - - 
,. 1 1  f e u d  dlor lc-  I I L O  pbr  c-ur~t  1 r t  

I , $ i  I' 1 1  b y  o l l v e  p u l p  I . ~ . : , I . I ~ I ~ .  . I I I I I  I I O ~ C . ~ ~  t l ~ ~ a t  t h e  groups 

t l  L ~ I  I I U L  t l ~ f  fer  l n  cilrcd:iti y l42 l ( l  01 plopor~ion of c n r c d s s  

C L I I  , ( 1 1 -  of l e a n ,  fat dncl I ~ o n r b  1 1 1  c l ~ f  l c r c n L  c u t s .  

M , i h u y u d d ~ n  ( 1 9 7 0 )  1 I.(! l ,smbn o n  d i f  forrant. 

I 1 .  I ; d s l a u g t r t c r e t i  . i t  I I f 1 t live wc1cjht.j dc~d 

1 ~ I I I ~ I  t 11~1t  i n c r e a s e d  sl , .ar~t~t~t 1 . 1  w ~ . i r j t l t  increased d r c s v i n c j  

J j .  H e a v i e r  cdrcdLj!i y l c . l t l ( *d  ;1 smclllcr p r o p o r t i o n  

: . q ~ t , ( : ~ ~ l a t  c u t s  a n d  1  o r  c> f ,~ r - t ion  of r a c k ,  loirr, 

! . I  t .r11<1 f l d n k .  

P r a s a d  ct s. ( 1 3 t r 0 )  I ~ ~ l ~ o t  tcd 4 4  and 4 3  c;rs t h e  

d r c - : , ~  ~ n g  p e r c e n t a g e  i n  year 1 i n ~ j  crossbred malca aftcl 90 

d L > y ;  o f  f e e d i n g ,  whcn tt11.y \r(*rc given a d d i t i t , r 1 ~ 1  

t:l,:i~..:rltrates i n  d i f  f e r c n t  ftrrrn*; ~ 1 s  d g a i n e t  t h e  c o n t r o l  

\J I ~ t . j '  r e c e i v i n g  n o  c o n c c n t  r .rt.c8 w h e r e  t h e  d r e s s i n g  

p c t c c n t a g e  was 38.02. T h e  bone meat ratios were 1 :2 .49 ,  

1 : 2 . 4 4  a n d  1:2.20 f o r  the groups r e c e i v i n g  c o n c e n t r a t e s  

and c o n t r o l ,  r e s p e c t i v e l y .  
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Khan et s. ( 1 3 8 1  1 r c p o r t c d  t h e  d r o s s i n y  

p I ccntaqa t o  b e  a b o u t  5 1 . 3  o n  cmpty body w e i g h t  basis  i n  

:I . '.A f ~ ' I L - n a g a r i  c r o s s b r c ~ i  I .  Arilong t i l o  d i f  Lct 'arlt  

.;, tht\y o b s e r v e d  l e g  t < I  I,(+ I I ~ ~ , I V I C S I  of d l 1  f0110w~"i l  by 

:,+ t ~ l d c r ,  l o i n ,  r i b c h a p ,  1>1 <. . i t  , 11t.ck a n d  f l a n k .  

P r a s a d  G. ( l 9 t i  l ~ ~ o l r ~ i u c t c d  o n  new apparel 

; I 'if16 s u p e r i o r  car'pt.t \$<11rl s i r d i n  of sheep arrd 

I i.o!-t 1:cl t h e  d r c s s i n y  I ) Q ~ C ' I + I ~ I  1 , )  bt? 4 4 .  1 3  a n d  43. 1 4  per 

. 111, : c t v l y ,  I -  I I t r n  ttw w ~ i q h i s  OL 

1 , . I f i i  11, r a c k ,  t l h ~ \ ~ l t l ( * t .  . 1 1 1 * 1  t i 1  t . . ~ ' , t  . ~ l ~ c l  ~ h , h n k  w ~ ? I ' ( *  1 . 1 l ,  

I .  6 ,  0 . 4 ;  0 . 4 6 ,  0 ;  J . . ! ,  1 . 0 2  and 0 . 6 6 ,  0.8L 

I i , I C : . , ~ ) C C ' L ~ V C ~ Y ,  ~ O L  tilt. . : ~ I O V I .  I I K ~ ~ I L  ic>rlt*d t w o  etrrli n s .  

tiailli ( 1 9 8 2 )  1 1  11  I t lcsert  s h e e p  w i t h  

1 .  I t . 1  < - I : (  ~ o u g h a g e  to ( . O I I ( - I + I I ~  I : t  I .  I t ~ t . ~ i )  01. 100 : 0, /'> : 

, ',11 : 50 a n d  25  : 1 ' )  4 ~ ~ ~ 6 i  l i 0 1 1 ~ ~ 1  L l jaL  tile til~ecp ( j l v c r l  

I . <  c - o n c c n t r a t e s  product-ti tlcnClvic!r c a r c a n n o s  w i t h  more 

I .In n : w t  b u t  t h e  carca:J:; c t ~ r i ~ l ; o : i t t l o n  wao s i m i l a r  i n  a l l  

1 CJI 011[>!3 . 

K r i s h n a  Mohan dl)<!  ( ' 1 1 ' 1 1  YLILU ( 1983)  s tud ied  the 

I . ~ I ~ : ~ A ~ J  characteristics 1 1 1  I :  ram lambs f ~ * c l  ;' 

c ~ , : ~ p l c t ~  r a t i o n s  h a v i n g  c o n ~ . c - r ~ ~ l . , ~ t  cy t o  r o u g h a g e  rot i l l  ( J !  

611 : 40  a n d  50 : 50. I ob:icrvcd n o  sign11 L ~ . , J I I ~  

. i t t  f i .rcnce in dressing Ircrr.cnt+ltjc! and proportion of bone, 

:;:. J V  arld f a t  i n  t h e  carcassc:; o f  t h e  t w o  groups. 

Joj i  Reddy a n d  Heddy (1985 b) observed 

i n c r e a s e d  d r e s s i n g  p e r c e n t a g e  a n d  ed ib le  organ weights irr 
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s l l t x t x p  fed pelleted f ecxds r o n  taining mixed grass 

I - u r n  straw ( 4 6 8 )  . I S  roughage source that1 the 

c. 1 e s l ~ o n d i n g  mash r a t i o n s  , 3 1 1 t i  cjr- zing groups.  



(.'I ~ t l l ' l  I K Ill 

MATERIALS AND METHODS 



EXPERIMENTAL k'k:I.:I)S : 

T h e  Eollowinq ( - t . t y )  r e s i d u e s  and f w d  

I I I < ~ I  L ' I I W I ~ ~ S  werc used i n  l k -  t j x t . l j  lrdUDn of mmpkLItt' fwds.  

; ~ I I :  t l ~ ) w c ? r  straw (Ha1 i an th \ i : j  . I I I I ~ ~ Y )  , s u n f  lowor hc. ldu,  - -  
I , grass hay (ma i n l  y ( - ~ ' t ~ ~ f ) r  1 s i n g  o f  Hc.toropogon 

I I I I S  and Sehima n ~ i  , \ ~ro \~ndnut  cake, rice- -- - .--- --. 

! I I , i l l  11(J>i, whedt brat) c l l l t f  I I I { ~ ~ . I  n . * t ' : + .  

1 . 1 . 1  Processing of KxpcrimcrlL~~l Pccda : 

Sunf  lowor s t r a w  , 1 1 1 ( 1  : ; ~ j r l  t lower headn (Capitulum 

. 1  1 1 I I <:lnc,ving seeds) w t . 1  t .  c , I i I  . I  I 1 1 4 - t i  f i A o m  t t l ~  Surlf ~ O $ J I * I  

! I l r  t.h ! ; t a t i o n ,  Andhr,~  I'r . ~ l l ( * : i l l  Acjr'lcul t u r o l  UnlvaruiLy, 

. 1 L-rar , Hydersbdd- 3 0 .  ' I  sunf luwor s t r a w  and 

. , I I I ~ I O I J C C  hcads  werc drlect i n  :,ll'~clc, ground i n  a hammer 

c ~ ~ ~ i  ~ ( ~ p d r a t e l y  us ing  J 5 111111 i i l ? V C  and duafgnatcd  a s  

. , l  lo\lc?r s t r a w  meal (SSM) . 1 1 1 ( 1  ~11111~1owc?r lrcad mcal (SIIM) , 

~ . ~ ~ ~ , ~ , e c t i v u l y .  The enper i r n ( * r ~ l  ,I  1 I(bc-clu used In t h e  present 

: , t - t : ( ~ y  were: 1. cornplutc fc:c.d I I  w i t h  50 per c c r l t  

rn1xt.d g r a s s  hay (MCH, c o n t r o l  1 ,  2 .  Ccmplete f e e d  ( rn~r l i )  

with 50  per cent SSM and 3 .  C'(~n~plcte feed (mash) w i t h  50 

r ccnt  SHM. 

The experimental fccds were proportioned i n  100 

kg batches a s  per the formulao (Table 1) e x c l u d i n g  

2 3 



'1'1tjlc 1 : Percentage C o r n i > c l : i i t ~ o t i  of cn~nplato f c c d s  

: ' t  b j r ~ ~ s s  h a y  '>O . 0 - - 
: ; ~ : t i i  l<)wi>r straw 50.0 - 
:' 111t lc~wcr heads - - 50.0 

It , v i rq ix  : A+D3 type v i  tom1 1 1  ?cupl~lcrnent cantainlng 50,000 
IU of  v i t a m i n  A <1nc1 ' > ,OoO I U  of vitclmin O pcl  
gram was added at  \ I Ic+  cdtu  of 10 9 per 180 kg 
of f e ed .  
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a r t t l  . isses, u r e a  m i n e r a l  rnist.:~~~. .lnd v i t a m i n  s u p p l e n r c n t  and 

1i .c .1  g r o u n d  i n  a harnmer nr 1 1  l 11:;1r19 5 mm s c r e e n .  The  

t j r  c rlrlci ~ n ~ ~ t e r i a l  was c o n v c y c v i  I I G ) I I I  t h e  tlammer mill t t ,  t l i t *  

bi: . k r t  a l c v a t o r  t h r o u g h  a sc-1 t * w  i - o n v e y o r  f r o m  w h e r ~ b  I 1 

u.: , I ~f ted a n d  c o n v e y e d  i ~ h l  4 l t \ ~ l ~ l ) c ' s  o v o r  tho h o r i  :!oi\t a l 

I , . a - l  t h r o u g h  b u c k e l  t ~ L c ~ v . l r  t ~ 1  . T h e  100 k g  bdtc:l~ 

r e ,  I 1 I c.ctr>cI i n  the hop1~?1'  v.i:, I d A n t o  n h o r i z o n t a l  

i l l  hC1r .  A p r e m i x  c o n t l l i r l l  r ~ c j  r r l l  r l t . 1  .I 1 ~ n i x t u r e  snd v i t  .imin 

I l t  was dumped  i r l t  1 1  t I 1 t 1  ~ n i x ~ % r  w t l i l c  m i x i n g .  

: I (  1 , ,:,t.s WLIS pumped I rora . I  ,I 1 I I  ~ 1 4 J 4 '  t,lrlk to (I ~ ~ L \ ) I c I . I ~  CL 

t I .  The p r e h e a t e d  n l o l . l s : , r . ~  \J,I:i 'tdrlcti i n t o  t h e  r n i x a r  

t i r  I , , I I C J ~ I  d o s i l g c  t a n k ,  w l l  I l r .  111 I x i ncj. U r C a  W .ldclccl 

,! : 4.(;.t I y LO the  m i x e r  ,1I t t . 1  ct l . ,  , O ~ V I I ~ ( J  in SO0 m l  w ' r t c r .  

I ~ j ~ ~ ~ ! ~ L c t o  f e e d  was mixcb~l t o r  1 0  r n i n t ~ t ~ s  a n d  c o l l e c t e d  

1 I I  1 8 )  <juril~y  bag^. 

.i . .! PHYSICAL CHAHAC:'I'I<I{ I :;'I1 I('!; : 

3.2.1 Bulk Density : 

T h e  d e n s i t y  of ~ r l d ~ v i ( l r ~ a l  i n g r e d i e n t s  used i n  

t 1 .  I ., ~ t x [ , c r i m e n t  a n d  comp1cr.1.  tc<r. ( l :+ watl o b t a i n e d  using  onr* 

I foot d e a l w o o d  box eipr! t .~  . t  l l y  d e u i c j r ~ e d  f o r  t t i i  s 

LJ11 1  110Se. 

3 . 2 . 2  Particle Size : 

Modulus of f i n e s 5  i ~ t ~ c l  a~odulue of u n i f o r m i t y  oS 

t i ~ r :  curnplcte feeds w e r e  t !st  irnatcd u s i n g  a Rotap eiavo 

. ? l i < i k ~ ~ ,  



26 

3 .3  COST ECONOMICS : 

Q1l ' t ,+ .  [ x )wcxr  consumpt ion  for. v.1 I.  I I ) \ I S  p c m ~ , c c s s i n g  m r ? t t ~ o t l : i  I< I.. 

c a l c u l a t e d  a s  p e r  t h e  f o r ~ n u l ~ ~ ~ .  :;ucjcjc.sLcd by T e r a  j a  ( 198.1 1 

. ln t !  ~ ) ~ t . s c . n t e d  i n  Table 2 .  1 '1  oc.c:,:; ~ I \ L J  c o s t  o f  com[>lc\tcr 

t t  & l  W \ I S  c a l c u l a t e d  t ' r k 1 1 1 t ~  I I I ~  t )  1 . c ~ n s l d e r o t i o n  s f  f i x e d  

co:,r s ( d e p r e c i a t i o n  on n \ , ~ c t ~ ~ t ~ c . r y  .11i~i b u i l d i n g s ,  il\tcrest; 

0 1 1  \ , l o c k  i n v e s t m e n t  and 111.1 111 t c h n , ~ t ~ l . c )  and d i r e c t  ch~lrgas  

( t - c , . , t  of power, l a b o u r ,  opt-I-,it o r  :; eLt.c. ) for '  two shif ts  of 

c . 1 1 1 1 1 1  hours each for JOO w ~ ) t  b, I c l d y ~  p e r  year. ' C l i ~  

t c , : * t l  c o s t  of t h e  c o t n p l ~ ~ i ~ ~  l~tlhrls pcr q u i n t a l  wcle 

C ,  l t  c on  thc ha5.i:; o n  c o s t  and t,h@ 

111 ~ . * i , r i l ~ r r y  tndrket  rate  or  L r  ( * ( I  I I I C ~ I  r ' < l l ~ ~ \ t ~ .  

3 . 2 1  EXPERIMENT STUDIKS : 

Experiments conduc.t.~:cl ~ t r ' c *  d e a l t  w i t h  u n d a r  t h o  

f t , l  lowing t ici ldings : 

1. Growth S t u d i c u ,  

2 .  M e t a b o l i c  S t u d i e s  , l r t c l  

3 . Carcass S t u d i e s .  

3 . 5  CROKTH STUDIES : 

3 . 5 . 1  Selection of Animals : 

Eighteen Ncllorcb I a g e d  a b o u t  3 to 4 

r;t l , ! tr  I , : , ,  fed  p r e v i o u s l y  o n  w ~ I ~ J I ~ .  1111 l k  and creep feed were 

se lccted from t h e  Livestock Research Sta t ion ,  

H;tjendranagar, Hyderabad. Thcy were randomly distributed 



'1% , t l ib 2 : Average powcr I I I  i t  (KWH) for v,irious 

processing mctt~ocl:; ( 100 k g )  

-- - 
Complete f ci!du 

:.!< ! irotf of processing ..................... 
1 2 3 

.--.------------------------------------------------------- 

( ; I  I nc1 i n g  

: ; ( - I  tit conveyor 

l , ~ ~ . k c t  clcvator 



2 8 

I 1 1 1  .) rhrce g roups  so t h a t  t I I P  i n i  t i a l  body we igh t s  wiarc 

i i i n  a l l  t h e  g roups .  'l 'li~. p a r t i c u l a r s  o f  a n i m a l s  

I t t i e i r  d i s t r i b u t i o n  i n t t )  i I ) L . L L L ~  g roups  a r e  shown i n  

' r . 11~1~  3 .  

3.5.2 Housing and Managc.mcnt nf Expcrimcntal Animals : 

A l l  t h e  experiait~li t  . r  l ,111 llnL1ls wcrc k e p t  under  

I ,  I I c -ond i t i n s  i f \  w t . 1  I I I i l  : i t  ,111,l I I O ~  

. I  l l r ) \ ~ c . t l  f o r  g r a z i n g .  Tlic . r r l  111l.r 1 :, were v a c c i n a t e d  a g a i n s t  

I r , i ( : c~ ious  d i s e a s e s  vic. .  , I l c m o r r h ~ g i c  s c p t i c c m i a ,  

I.'n ( .PI-otoxcmia and i n  , ' r t ~ ~ y  were dewormed by 

1 ~ i l j  Il.il,itdc ( S m i t h ,  K l i ~ l r ~  , 1 1 1 1 1  1.'t t * ~ i c t i )  . 

3 . ', . 'i ~ c c d i n g  and Watrarirlc) 01. Animdltl : 

The t h r c c  cornplul L .  I'c:(.tl:, wvrc rat~dornly dss iqnt?d 

1 1 cji-oups of a n i m a l s  i r i  .I I H O  cldy growth t r i a l .  ~ 1 1  

! I ,  t r ~ c d s  were allowed . 1 & 1  I r l ) ~  l urn. l'hc f c c d v  were - -- 
r t o  a n i m a l s  d a i l y  I J A . M .  and  3 P.M. The 

I.,. ~ d u c : ;  l e f t o v e r  were wcigt~cvl  L r l  ttic next morning,  i n  

L l i  1:; way the e x a c t  q u a n t j  Cy of' fd lc !d  consurncd d a i l y  by t 1 1 1 .  

c.xp(:rlrnc?ntal a n i m a l s  w :  r.c.c-t,rclc'cf t t irouqtlout t 114-  

c . . \ ! , ~ a t  l ~ t ~ e n t a l  p e r i o d .  Clu'rn v , j t ~ > r  was made a v a i l a b l e  i n  

bu, :k ibt s  t h roughou t  t h e  expt,rr imentd 1 p e r i o d .  

3.5 .4  L i v e  Weight Records : 

The a n i m a l s  Were wclicjlicd weekly u s i n g  Avery  

Wci~jh Br idge  Balance before feed o r  water wan o f f e r e d .  



' I ' , I ~ J  1 , -  3 : Scheme of d i u i ~ . - ~ L ~ i r  1 I ~ , I I  ' ) I  c ~ x p u r ' l t ~ ~ c n t c l  1 , . i l l  ~ l l 1 . 1 1 : ~  

- 1 2 
7- 

3 
AII i 1;1, i1 Weight A n i ~ n ~ ~  1 w c .  I <~ l l t  hnimal Weight 

1 1 0 .  (kg) NO . (  kc.^ NO. ( k g )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  

-- -- 

a : u s e d  in r n c t a l > r ~ l  i c :  s t u d i e s  

b : used irl c'tru ,r:s s t u d i e s  
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l . : ~ l y  11 t s were recorded on two corlsecutive days and the 

IlltaLrll W ~ S  taken to represent L~ocly weight. Average daily 

g '3 i1-1  was calculated by using formula : 

A~~erage daily gain = - Z ~ D ? ! - Y G ! ~ ? ? - I - ? Z ~ S ~ ~ ! & - ? ~ ~ ~ ! ! L  
Nulnbt?r of days (180) 

METABOLIC STUI) I I.::; : 

A digestion and mclabol ic trial was conducted 

011 9 Nellore rams ( 3  fro111 c.dcll clroup of growth trial, 

'l'[~l)le 3 )  to assess the nut r l t 1 r r l  u t  ilization of the three 

c.[~r~iplcte feeds during t t ~ c  1 <I:,I wlkcsk of the growth t ri,ll . 
' ' I  dnirnals were kept I n  I~y(ji.cnic, well ventilated 

~ ~ ~ c i ~ v i d u a l  cages. Faeces cl~ltl \ 1 r 1 1 \ @  were quantitatively 

lected during a 7-day collecLion period. Dry matter 

( -  I ~ l t r n ~  of samples of f t > , s c i  offcrcd dnd r~sidues WBL'C* 

~~~Lcbrmlncd daily. Dai l y  I ( : ~ . ( J I  ( 1 , .  of f e e d  consumption 4 s  

well as the faeces and urinc v u ~ t l c d  were maintained for 7 

consecut ive  days. 

3 . 6 . 1 .  Sampling of Fccd and Pccd Residues : 

Representati.~~ sCrnlplc:; of each of the complcte 

fccd were taken every day before offering to the animals 

and were pooled for 7 days,  ground in a laboratory wilcy 

m i l l  and preserved in polyt.hcno bags for subsequent. 

analysis. Representative :iamples of residues of each 

animal  were collected every day for dry matter estimation 



3.6.2 Collection of Pacccs a n d  Urine : 

F a e c e s ,  a s  and  wlwn v o i d e d ,  were c o l l e c t e d  

c . i l - e f  u l  l y  i n t o  s e p a r a t e  conta i n c r s  dnd  c l o s e d  w i t h  t i g h t  

I L ~ I - ,  t o  t ~ r c v e n t  d r y i n g  01 1 I I C .  I c ~ t . c . ~ a : ; .  'rllc t o t a l  C I ~ I . I I I ~  it 

0 1  l . ~ t ~ ( . ( l s  v o i d e d  d u r i n c ~  2.1 I ~ o ~ I I . ,  1 ~ - I  ~ o d  w d t i  wuicjt~c-~i t i , ~ i l y  

9 A.M.  The  f a e c e s  ~ 0 1 l e r L ~ i I  w a s  t a k e n  f rom e a c h  animal 

i n  ~i b o t t l e  ( a p p r o x i m a t e l y  S O U  q )  and c a r e f u l l y  carr ied 

t t )  tilt l a b o r a t o r y  f o r  a n a l y : i l s .  

T h e  t o t a l  I vclr r l ~ t t l  i n  2 4  Itours by 

i : I v i d u d l  a n i m a l s  w d s  m c L ' 1 : i r l l  c s c l  c1.i i l y  and  r c p r u s c n t ~ t i v o  

: . . l ~ ~ l [ ~ l ~ : ;  were t a k e n  s e p d r a l c l y  i 1 1  ~ 1 . 1 1  s t o p p e r e d  b o t t l e s .  

{ . O -  3 A l i q u o t i n g  dnd p r c * : ; c ~ r ~ v , l l  i o n  ul fauccu and urirlt8 

3 . t ~ . 3 . 1  F a e c e s  : 

F o r  n i t r o g e n  chsl I r ~ l ~ ~ t  l o r \ ,  1 / 2 0 t h  p a r t  of t l ~ c -  

f c l ~ ~ c c s  voided e a c h  d a y  by i ncl I v i c l u , r  1 a n i m a l  was wc.rcjlrc.cl, 

rnl\.a.d with s u f f i c i e n t  quanLlLy  of 25 p e r  c e n t  s \ l l p l r u ~  l i *  

ac.I$i and p r e s e r v e d  i n  ~ > r r > v i o u \ l y  weighed a i r  t i g h t  

. ,ci,i ,~,c-red w i d e  mouthed s ~ ~ l n ~ , l v  bc)Ltlcs. D a i l y  s a m p l e s  

wcr-ct p r e s e r v e d  i n  t h e  sclrnc l<rbcbllcd b o t t l e s .  A f t e r  a 

7-day c o l l e c t i o n  p e r i o d ,  t t ~ c  w c l y h t s  of t h e  samplcs were 

rcc:cjrded. 

F o r  d r y  matter c';LlmdLLon, a n  aliquot o f  l / 5 t h  

p a r t  was t a k e n  i n t o  t h e  pe t r i t l i : i t~c?s  f r o m  t h e  i n d i v i d u a l  

, I I I  I I , I . I ~ Y  s e ~ ~ a r a t e l y  and d r  L (  (I i l l  .s I ~ c k  a i r  o v e n  o v c r n l y l \ t  

a t  1000 t o  10S°C. T h e  dried s a l n [ > l e s  were p o o l e d ,  g r o u n d  
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i n  1 - ~ b o r a t o r y  wi ley  m i l l  and s tored i n  polythene  bags f o r  

sutjscquent a n a l y s i s .  

3 . 0 .  1.2 Urine : 

For n i t rogen  c s t l a ~ ~ ~ i l o n ,  1/50th p a r t  of the 

t o t L i l  u r i n e  voided d a i l y  by  i ~ i d l v i d u a l  animal a f t e r  

t t l o ~ - ~ ) u g h  mixing was p i p e t  Led out  i n  d u p l i c a t e  i n t o  

K J(- l  . ! , t l ~ l  flasks containing 3 0  1 n 1  or c-oncentrat.@ trulylluricq 

a ~ . l t t .  'I'llc aliquot5 thus 1 it) t h e  f l a s k s  were 

rn,, I ~ ~ ~ , ~ i n c ? d  s e p a r a t e l y  f o x  (3,1t311 t ~ ~ ~ ~ ~ ~ ~ c ~  1 . 

S i m i l a r l y ,  1/50t !1  p.11-1 o f  t o t a l  u r i n a  was 

1 . t 1 : .  11 i n  d u p l i c a t e  f o r  I I 1 ,':it irndtion i n  s i l i c a  

c t - u c i b l e s  and d r i e d  a t  I O U "  I o LO5"C daily dnd 7 day  

co 11 v c t l o n s  were added t o  tho  :i,Imcb CI-uc ib lcs .  They wore 

cl:,!1,~1 I n  muff le  fu rnace  arid t~xl_~-.tc:tcd wi th  hydroct~lor  i ( -  

CIC: 1 c 1  and preserved f o r  ca lc111;n ,111rl  phosphorus c s t  i r n d t  l r ~ r i .  

3 . 0 . 4  Analytical Method:; : 

A.O.A.C. ( 1980 )  dr l~l ly t  i c a l  methods were 

fo1low1A for e s t i m a t i o n  of d r y  ~ I ~ a L t e r ,  c rude  p r o t e i n ,  

cru(lt. f i b r e ,  e t h e r  cxtrilc:t, t.otlrl a s h  and pt~osphoruu. 

Estimation of calcium was done according t o  t h e  method of 

Tal ' jpa t ra  et &. (1940). I> igca t ih le  and metabolizable 

c + n c . r , ~ y  va lues  were calculat .c( l  usinq the f a c t o r s  suggested 

by i,rtc ( 1 9 7 5 ) .  
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CARCASS STUDIES : 

Two represent , r t  I v l *  I i I 3 f rnm C L ~ C ~  q ~ + t b ~ i l )  

('L'.il~le 3 )  were s l a u g h t e r e d  .lt. itic cnd of g r o w t h  trial and 

v d ~ - l o u s  meat characteristics I 1  kc d r e s s i n g  percentage, 

p~ol>ortions of meat, boric. t111r1 fat in the  carcass were 

:i~~lcilecl. 

1 .  / .  1 S l a u g h t e r  Method : 

The animals w c ~ . c l  s l , i ~ ~ r j h i  c r c d  by ' H a l a l '  nicttiod 

. I I C , ~ K  overnight starving. ' I q I i e  l ~ v c ~  w e i q h t s  bcforc the i r  

1 . t i l j l ~  t c.1- were recorded. ' I ' I I ( ~  . . I  t 1.h i rig, locjginy,  t l rcss  i fly 

L I I I , ~  evisceration were pc,-for rnist f  1 ~ y  ,~tio[>t 1 ng the Y tunclard 

I>!-oc:edurc described by G c r  r'rlrd ( l ' ) 0 4  1 . 

The weights of t ~ o t  c . ~ ~ r ~ c a s s ,  e d i b l e  ( l i v l  t ,  

i t  , testes, diapt i rL1(~a~ ,  k icliicy and ~ p l c n n )  ' I I I ~ I  

r i o r l  . r b ( l  i t ~ l e  o r g a n s  (blood, I I ,  t rdc t~c !a ,  storndct~ L I I I C I  

I I I  I .'; t i lies ) were recordccl. 

The l e f t  s i d e  of the: c:arcass was t h e n  divided 

I , I ~  o 5 cuts leg, loin, I C I I - ~ ,  : ,hc>uldcr and n e c k  and 

f o r e s h a n k  and brisket a s  s \ t ~ j t j ~ ' s t e d  by the National 

[ , i v c , s t o c k  and Meat Board tsf l l n i t c d  States of America 

( I I . t n d l y  ct dl., 1968). -- 

3 . 7 . 2  C u t t i n g  Standard:i of Vclrious Wholesale C u t s  : 

3.7.2.1 Leg : 

The leg was taken off from t h e  carcass by 
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c u t t i n g  with a saw at r i g h t  .~ncllc to  back c l o s e  to t h e  

1 1  1 i ;  bone. 

3 . 7 . 2 . 2  Loin : 

The l o i n  was renrovcll Crc~m the c a r c a s s  from t h e  

1 1 ~ 1 )  bone to the a n t e r i o r  part  of'  t l lc*  l a s t  r i b .  

3 . ' / . 2 . 3  Rack : 

The rack w a s  ut)t ~ ~ l n c ' c l  by c u t t i n g  from the 

p . : . c ~ ~ ~ - i o r  part  of t h e  1 L t l 1  r i i )  t o  thc d n t e r i a r  part of 

I - i i * ,  5 ~ t l  r i b .  

3.7.2.4 Shoulder and n e c k  : 

This was carved I J ~  1 - ( I !  t ilrg from t h e  post c ? r * i i  1 1  

~ , J I  c oT the 4th rib to t h c ?  rllXc:k ( i ~ ~ c l u d i r ~ y  tho  nuc.k). 

. j  . ' I  - 2 . 5  Foreshank and bri:ikt>t. : 

Before c u t t i n g  t l i c !  ~ t l o u l d o r  and t h o  rack,  an 

i n ( - i s i o n  was made with ii k n j  fr: 4 "  above t h e  c o s t a - s t e r n a l  

joir i t  and the par t  was relnovc*O wi.t 11 a saw.  

The weights of C t l c  clif f erent  wholesale c u t s  

tbvr:lLr:. recorded separately. 

3 . 7 . 3  Bone, Scparirblc? I."ll .~rld Muvclce : 

The weights of i rnuecle and bone were 

rccorded separately from the Left side of the carcass. 



S t a t i s t i c a l  analysis of the  data  was carr ied  

out  a c c o r d i n g  to  the procctli~l-c.s :;uggcstt.d by Snedecor and 

C k ~ c t ~ r a n  ( 1968). 



R E S U L T S  



CHAPTER I V  

'l'hrec non cereal. L L I : . ~ * ~ ~  r.otnplc?te feeds wcr-c 

t I I t \rnd processed 1 1 1 r  1 1  I I ,  J 3 r d ~ ~  IrL\y, 

s u r l l l ~ l : , t . ~  s L ~ . a w  and suntlo\rt~t III..III:. .is sole roughilgc 

sourct~. Tlicse three fccds i ~ ~ ~ r c ~  c ~ ) r r ~ ~ ) ~ ~ r . e d  in growth cum 

rnetl~l?tli~c. studies using G N c l l o l c b  r. , lnr: i  for growth and 3 

fur 1 1 , ~  t , r t ~ u l  ic s t u d i e s  i n  eClc-ll IJI ' 1 ~ 1 ) .  A 1  LIre cnd of t l ~ c  

expcl -  ., t i y l ~ t ,  2 rams from carlr t 1 1 . 0 ~ 1 )  wc'r'ca slauyhtercd t o  

s t u e l  ,I t ic.  c a r c a s s  charact -cr  is1 ~ 1 , ~ .  . 

4 . 1  I'HOXI W E  COMPOS 1'1'1 O N  I ('OMI'1,I:'TE YE:EDS AND 
ItOUGtiAGES : 

'I'he proximate c o m p c > : i i l ~ c ~ l ~  o f  c!oml)lctc feeds and 

routjtr*r.l.\:; i:; presented in ' r a l > l ~ .  4. Mlxocl cjrdss hay meal, 

sunfl i , , + t -  ::traw meal and sunl l o w l h r  t ~ o d c l  meill contained 

( % )  0 ,  30.50 and 88.00 (11-y I I I . I ~ ~ < . I - ;  89.69, 87 .97  and 

89 ..lo )r-q,lnJ c rnattor; 2. 82, .!. HO 'trlcl 7 .  2 2  crude protoin; 

3 3 .  1 ,  1 , , 1 I .lnd 16 .63  c-I 111ll- 1 I 1 1 1  1 , ;  .'. I I ,  2 . 0 0  'ilrd 2 . 9 0  

e t i ~ c . ~ -  cl:.ctract; 5 1 . 6 3 ,  5 2 . 1 6  c l r r i l  6 2 . 6 5  nitrogen free 

exL1~1c.l  ; 10.37, 12.03 and 1 O . f ) O  t r ) t ~ ~ l  a s h ;  0 . 5 8 ,  0 . 6 0  

and  I . i , i  a c i d  i n s o l u b l e  ash; 0.1'#, 0 . 1 3  and 0.69 c a l c i u m  

and l l  . O h ,  0 . 0 9  and 0 . 1 0  pho.rplror u:, , I C . ! S ~ J C C ~  ivcly . 
l'hc? c o m p l e t e  fcedfj J , iJ a ~ r ~ d  3 contained ( 0 )  

86.lu, 8 7 . 0 0  and 8 5 . 0 0 ,  dry m a t t e r ;  8 5 . 8 0 ,  8 5 . 0 0  and 

8 5 . 1 0  o r g a n i c  matter; 1 2 . 0 0 ,  3 1 .NO and 1 1 . 9 0  crude 

3 6 



Tablc 1 : c'l~cmical cornpositiol~ ~ ) i  c : ~ l ~ n f ) l ~ . t c  feeds and rouglrclqes ( O  
d r y  m a t t e r  b a s i s )  

NIII , I ~ > I I I  :; C U I I I ~ ~ ~ S ~  t h  I , n t b ~ i : ,  Sunf lowcr bi ik ,  c i  
-----...... - -  ..,------------ 'Jl .\:.:. 

1 I 5 s 1 r . 1 ~  t l ~ d d s  hay ----------------------------------------------------------------- 

Dry n1;l1 1l.r 86.10 87.(10 ' 0  30.50 88 .00  89 .70  

Total I I I  1 4 . 2 0  I .  I d . ' l O  12 .03  10.60 1 0 . ) :  

A c i d  114 O I . L I ~ J I C  3 .96  I .  0 .  0 .60 1.05 U a l ) t i  
ash 
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1 . 1  o t c i n ;  2 3 . 0 4 ,  20.80 ar~c i  13.dH c - r u d e  f i b r e ;  4.00, 3.911 

. i r t L l  4 . S O  e t h e r  e x t r a c t ;  4 b . * / t r ,  48.50 and 54.82 n i t r 6 q t . l )  

L I  c h x t r a c t ;  1 4 . 2 0 ,  15.UU '111d 14.90 t o t a l  a s h ;  3 . 9 6 ,  

'1 . $1 '1  .ind5.60 a c i d  i n s o l u l ) l c .  I ,  r c s p c c t i v e l y .  C a l c i u n r  

, 1 1 1  l p h o s p h o r u s  c o n t e n t s  of fccvi?, 1 ,  2 dnd 3 were 1 . 2 3  e n d  

I .  3 ;  1 . 1 6  a n d  0 . 4 0 ,  1 . 1 9  1 1 1 ~ 1  0 . 4  3 PCT C C I I ~ ,  ~ U Y ~ L ' C ~ ~ V C ' I ~ ~ ,  

4 .%  PHYSICAL CHARAC'I'l*:lt 1 !;'I1 1 ('!; OE' COMi'L1STE C'EI.:DS : 

4 . 2 . 1  B u l k  D e n s i t y  : 

T h e  b u l k  c i c n s i l ~ c ~ : :  o l  i'ccd i n g r c d i o n t : . ;  

I n t l  feeds arc.: ~ J I - ~ . : . c . I I I  t . 1 1  i n  'l'ilble 5 .  The? L ) u  L t .  

I .  I . : ; I  iy o f  f e e d  inyrc:di I , I L ~  :. l r : . ~ ~ c l  i n  1 . h ~  f o r m i ~ l i r t i c > ~ ~  <)I' 

t l l*.  c?xpc?r i rnen ta l  feeds r c ~ r ~ ( j ~ . t l  S t ' c i l n  3 . 6  t o  2 5 . 0 0  kg/cEt . 
' ~ ' i i c .  clc:r~sit ies of t h e  ~ r ~ c ~ c . ~ ~ : . : ; t ~ c l  ~ . O I I \ I >  LeLc f c : ~ ' i l ~  1 ,  2  .111(1 ; 

~ 1 . 1 t :  7 . 1 ,  6 . 4  a n d  7 .3  k c j .  

4 . ; ! . 2  P a r t i c l e  Size : 

T h e  m o d u l u s  of ur11 t 01 1111 t y of c x p r r i m e n t . d l  feed:'  

, , .! . ~ n d  3 were 3: 3: 4 ,  j :  4 :  i 6 1 1 1 ' l  / :  3:  5 ,  r o s p c c t i v e l y .  ' I ' trce  

I 1  of f i n n e s s  wc>r(. . I ,  3.39 and 2.63 for- 

t : l . c r i r n c n t a l  c o m p l e t e  fcctl:; 1 ,  2 ~ r n d  3, r e s p e c t i v e l y .  

4 .3  COST ECONOMICS : 

The  da t a  o n  t h e  c W o : , t  of p r o c e s s i n g  of ttrc 

. i ~ - . r ~ ~ n c n t a l  f e e d s  a r e  cjlvc:rl i n  T a b l e  6. The p o w e r  

< , . I ~  ;un~c:d per  two s h i f t ! ,  i !  I I ~ U ~ S  each was 4 3 4 . 8 0 ,  

: r . .  *j[j  4 1 5 .  52 K W l l  L o t  111 ~ J V  .. . I II<J U L  LCCCIS 1, 2 rllld 3 , 



'1',1t>lc 5 : Bulk densities of i c b c . c \  111cjredirnts and complete 
feeds 

--- -- 
I tern (kg/Cft) 

- ......................... ............................ 

1.1 i :.,.il grass hay meal 

t - I J I , I  I owcr straw meal 

' I  I ,  l ~ , \ i c r  head meal 

# ~ 1 1 ~ 1 1 1 1 l t  cake 

l j l ~ (  b ~ a n  

I : I , . ~ .  polishings 

I J r  t . , ,  

1.1 I 11~. r~11 mixture 

( ' t  .:I : 1 l i ~ L  r b  fr?cds 
. .. -- 

1 . ( '>Cl'-h M G I I )  

1 1 .  ( 5 0 %  SSM) 

3 .  ( s o %  SHM) 



.- .- -- 
C o m p l e t e  fccds 

1 I c.111 -------..------------ 
1 2 3 --------------------------------------------------------------- 

1. D i r l , ~ . ~ .  C h a r g a s  -- 
a )  CIJ:; c of power  c o n s u m p t  i o ~ r / t l . ~ y  1 3 5 . 6 6  196 .62  18G.'JH 

kl 14,. 1) . 4 5 / K W l l  
( I" , l ; c  c o n s t i m p t i o n / d a y ,  KkJt l  1 ( 4 3 4 . 8 0 )  ( 4 3 6 . 9 3 )  ( 4 1 5 . '  ' 

b )  I l t u r  ( two) @ Rr.30/- l ) tbr  (1,ly 6 0 . 0 0  60 .00  60.00 
c) I I ~ J ~ I I -  ( s i x )  Q Rs.15/- pcr t lqly  90 .00  9 0 . 0 0  9 0 . 0 0  

3 .  a )  '1,  J ~ . I I  t x p c n d i t u r e  per  d a y  ( t i ? . )  677 .99  6 7 8 . 9 5  6 6 3 .  11 
k,) I I # I I I ( . ~  ~ ( 1 1 1  p e r  d a y  ( T O ~ I I I I ~ : ~  1 8 .  00 9 .  12 <) . : ' ( I  

I J I  / : ; l t l f t s  o f  8 huur : ,  ~ . . I I  1 1  
c )  l 8 l .  < . ~ \ S S ~ I I ( ~  cost  per  q u l ~ i t . ~ r  l ( I , $ .  8 . 4 7  7.44 6 . h ;  

* Fixcbti  ,.<):;t.s : -- .--- 
1. 1k.01 c ' c * i , ~ t  i o n  o n  b u i l d i n c j  41111 I I I  I ~ . I I J  ~ ~ ~ t r y :  

. I )  l ) t ~ p t - c ~ c i a t i o n  @ 5% pcr y 1 . 1 1  0 1 1  1 . 0  l a k h  
o n  c l v i l  w o r k s  f o r  1 y < s c ~ ~  f{:i, I>, 1 1 ~ 1 ~ 1 .  1 ,  

I , )  I ) c t ~ c . c ~ a t i o n  @ 10% p t ? ~  vl . . i t  O I I  1.5 l d k h  
<ln [ , I  d11t m a c h i n e r y  f 3 ~ . 3 5 , U O U . ~  ( 1  

2 .  1 1 1  t c5t. :J 1 0 %  o n  b l o c k  i.rlvc.:,t~li*,rrl 
(I.!:;. i.!, l a k h )  per year  

3.  I n s u t  ,,i~c:c Cj 0 . 6 %  p e r  y e a r  nu. 2 ,70o .o? ,  

4 .  Mair~t , 1 1 ~ l r j r . c  @ R1.1,000/ per nc)~.~l 1 1  
( t:ol. .I l $;c,r-king d a y s  300  per yc:.rl ) 

F i x l , f l  c:r~s t s  p e r  d a y  
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I-, :.pectively. Total cost o f '  t8l~~?r-qy per day was 1s. 185.66, 

1-~1) .62  and 186.98 for fectls 1 ,  2 .11id 3, respectively. l'lre 

I t-t':;..l~lg cost per q u i n t , r l  [? , I : ;  Rl.d.47, h . 7 . 4 4  and Rt.6.83 

I - I  1 l i t  I . ~ ) I I I ~ J ~ O ~ C  CUCII:; I , .' 1 1 1 4 1  i , I 1-:-11l-t.t ivl*ly. 

The d a t a  on tl ~ ~ .  t o  cost: of experimental 

f 1 are presented in I l l  7. T h e  existing local 

111,11 kr.1- prices were ~ r s c ~ d  I (..I 1 c u l . i t i n c j  t h e  cas t  01 

I a .I:, . 'l't~c cost per quintLr L c.~~inl)lctc tccdv 1, 2 d n c i  ) 

~..~.It~:iivc of processir~t;~ ( * o k , I  w,rt9  Rt.127.42, Rs.116.3tl dncl 

d \ .  I 1 4 . 9 7 ,  respectively. 

11 . I GHOWI'Ii STUD 1 I-::; : 

The data perLCtjrlir~~j t o  w c * i c ~ l ~ t :  grrirlv of 1;llnb.s 

k:, c1~vc.n in Table  8 and I e ' i c j .  l . AII aver'lgc d a i l y  g d i n  of 

7 .  1 - i 8.90, 69.00 - I .  i t  . 1 1 1 ( 1  64.H.3 - t 5.91 ( j  w i 

c,rtL.Lbr-vcd in animals f c ~ I  : I  f e ~ d s  1, 2 allti J ,  

I 5 . ~ l J ~ ~ c l . ~ v e l y .  The stat 1 s t  I c . . ~  l e ~ ~ ~ s ~  lysis of data rcvcd1c:cl 

< , I ,  ; I ~ J I ,  l f  i c a n t  difference. i 1 1  .~vc~t'.~rj(! d , ~ i l y  gain among the 

, I  I l rct'~\llC treatment c j rou l ) : ; .  

The data [ I  1 I I i I 1 0  fccd cf f iciency , l n ~ t  

1 E fccd per kg 1 i vc. L.,. I ~ ~ 1 1 1  qdi11  a r e  p r c n c ~ ~ t c t l  111 

'I't~lrlc 5)  and Fig. 1. A V C r d i j C  cJr y IIKI tter consumption and 

c ~ r  r csponding weight gain of t l~c! experimental during t h e  

$2 : t , ,br irnenta l  period ( 180 I were (kg) 147.75 and 

1; .72;  142.21 and 12.42 drrd 130.98 and 11.68 (kg) for 

groups 1, 2 and 3, respectivc!ly. 



,% s 
I 1 1  ! a .  '1 : Cost of complct t .  I t s t s t i  

-- 
C'C o :i I Experimental feeds 

1 1 1  .I r - ~ : c i i c n t  l ~ l  r .................... 
rlt1~111dl 

( I \ . )  1 2 3 

ili 1 : \  ~l ~ j l - ~ i s s  hay 0 .  I 35.00 - - 

sti . ! o \ J ~ ' L .  straw ' ~ 0  . 0 0  - 25.00 - 

( : r  . , i i r i 6 i r l u t  cake ' I .  00 52.00 52.00 52.00 



'r .iblc. 8: Average d a i l y  cjai11 01 sheep as affected by 
different complete t ' t t t 1J3  ( 180 days ) 

- - 
t '~~111plc t e  Animal Irli t 1 # I  1 Fina l  Weight Avcraqc. 
1 +.,.(I:; No. wc?igl~t w l . i q h t  g a i n  daily ----  . -  .--kCl-"--"""- g a i n  ( y  1 

556 
5 5 9 
5 6 4 
528 
537 
5 3 3 

Mean 
S . E .  

557 
5 6 7 
569 
532 
536 
534 

Mean 
S.E. 

562 t ! .  1 1  

570 1 1 . 1 1  
567 . 11 
526 t i .  I 
5 30 1 1 . 1  
5 3 5 12.0 

Mean I U . ,I ') 
s.1.:. r 

__-_-I-__-_--- -------.------. - -.-- - 

~ n d l y s i s  of v , ~ r i ~ ~ ~ l c . c  I , I  , I C ~ * I - ~ C J C  d d i l y  gain 
_ _______________- - - - - - - - - - - -_  .---------------------------- 

SO~II.CC of variation ( 1 . f ' .  S . S .  M.S.S. F 
_________________--- - - - - - - - -~-- - - - - - - - - - - -* - - - - - - - - - - - - - -  

NS - Nun : i ic lni  t icant. 



I' : i ~ ! u  '9 : Average feed cf f lc - ic r l t -y  and cost of feed per 

unit gain of : , I I ~ . I - ~ B  . I . ;  . ~ f  f e c t e d  by d i f  ferrllt 

complete feeds 

Complete f e u d s  
I tem -----------------.. 

1 2 3 
- -  . - -___-- - - - - - - - - - - - - - - -_- - - . - - . - - - - - - - - - - - - - - - -~- - - - - - - - - - -  

~ : . : [ i ( ~ r  irncntal period (days 180 180 180 

A ~ ~ ~ r - ~ i ~ l c .  initial body wcigl~l ( h c j )  10.03 10.13 10.25 

;r . I '  ~ ' . r c j l ~  final body weight (kc1 23.75 22.55 2 1  . ' I 1  

A 1 j t  I - . I ~ J ~ :  woight gain (kc]) 13.72 12.42 1 l . 1 ~ : i  

;.>, ! - < l < J < '  ddily gain ( y )  7 G 6 9 b 5 

,',: , . I . ~ I J L >  dry matter i n t a k e  147.75 142.21 1 3 0 . 9 8  
1 > t x 1  a n l r n d l  during expcrirncnl *11 

t r loci (kg) 

. r - L ~ c ~ c *  dry matter 
I : , I  , ) cc /kq  gain (kg) 

C O ~  t of f ccd/kcj live 
w c * ~ ( ~ l i t  gain ( I s .  1 
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The average d r y  I I I S , ~  1 { * I  consumed (kg ptlr A \  

I . .. r,cicjht g a i n  and ttw ,tvl.i . t ~ j c $  < . ( \st  of Seed ( U s .  ) per h .  

I -./<> wc?igllt g a i n  of t h e  ~ ~ s l ) ~ ~ t .  I I I I ( ~ I I ~  a 1  anirndls f ed  c0111plift1 

! s i \ d s  1, 2  a n d  3 were 1 0 . 7 1  . I I I C ~  1 5 . 3 4 ;  1 1 . 4 5  and 15.31 

I I I . ? I  a11d 15.16,  ~ . t ~ : ~ l \ (  3 . 1  ~ v t - l y .  

~1 - 'i METABOLIC S1'1JL) 1 1.::; : 

- I . ' j . l  Voluntary Feed 1111 . ~ k o  : 

T h e  ave ragc  ( I t - y  I:I  I I  ( < ' I .  ( :ur i~t~r~l~)t . ion per 100 kt) 

I i I .  ( k g )  and ~ I : I  t ~ , ~ t ~ ~ . ~ l ) o l i c :  Lwciy w e i q t i L  ( I ) )  

1 I i n  t h i s  C X I I I I : ~ ~  1 1 0 )  wcrc! 3.35 at\(l 

, , 
! 5 . ;  2 .89  a n d  64.08 , . I I I I ~  . ! . c l 1 I  . l r r t i  5 9 . 7 8  fo r  Y I I C L ~ ~ )  L L , , ~  

i ! , l i 5 t t ?  f e e d s  1,  2 dlld 3 ,  t :  i v l y  '1'11~ t1t.y m~t . t . ( ' :  

I I I ; I ~ J L  i  or^ was r ~ o i  :, I I I I I  I I I ~ . . I I I I  l y < I l l  l c ~ c - 1 1 1  ~ r n t r J I l ( J  111t- 

. 1 i l  I I I I , . ~  1:; f cd dif f e r c n t  C O I I I [ J ~  (.I.(! I t > ( , c l s .  

4 . 5 . 2  Dry Matter  Digcsl J bi 1 J t.y : 

The averdgc* ( 1 1  ; rnat tcr  d r y c u t i b l l r t ;  

: f i t - I  c?nts ( T a b l e  1 1  ) r I I t o r  f c ~ c d s  1, 2 rlrlcl 3 

. r c h  55.33  2 1.20,  511.25 - t 1 . 0 3  , ~ r ~ c l  53.46  - + 0 . 7 8  p e r  cent,  

l , ~ ~ ( ~ t l v e l y .  The d r y  ~ t l r  ( f ~ c j c ? s L l b i l i t y  was nr)t 

1 ,  I I ~ , . , ~ l l t l y  d i f f ~ r c ~ t r t .  . r u , ( i ~ i ( l  l l i d  . I I ~ I I I \ . ~ ~ : ;  t(*d  ill l c u r  t l ~ t (  

, < , I  ~ r r ~ c ? r ~ ~ a l  f e e d s .  

4 . 5 . 3  Organic Matter l)iqc?:il i l j i l i t y  : 

Average o r g a n i c  i l l ~ l t  1 . r ~ .  d i g e s t i b i l i t y  datLt  t , 

t 1 ,  sllcep a r e  g iven  i n  ' 1 ' , - 3 1 ~ 1 ~  1 % .  Average d a i l y  o r q ~ n i t  

i I l r  ~ c r  intakes were 674.9'; ,  5 . 5 2  and 548.69 g w l t h  



' i p  0 : Dry matter i n t . \ k c  1)y sllcep a s  affected by 
di f ferent  complc  t c  Sct:ds 

- - ----- 
blcl t . I  111 y i ~ ~ , ~ l . t e r  i ~ ~ t a k ~ >  l ) t > ~ -  

CL,I ,  t2nimal Body b t l l ~ t ,  . . . . . . . . . . . . . . . . . . . . . . .  
p l l - t  L. No. weight b00y 11,ry 1 x 0.75 
I I X ~ ~ I  ~ J C  I c j l l  l 100 kg kg 

body body 
weight  w e i q h t  

(kg) ( h(r ) ( k g )  ( k y )  ('J 1 
- . - - - - - - - - - - - - - - - - - - - - - - - -  - . . - - . _ _ - - - - - - - - - - - - - - - - - . . _ -  

5 3 4 25.00 I I .  I 4 8 1 . J 2  1.93 43.12 
536 21.00 I H H G . 4 7  4.22 9 0 . J 6  
569 29.00 I . .  131.04  2.53 5 8 - 7 7  

Mc!d n 7 0 0 .  ti 1 2.89 64.08 
S.K. 2 I \ t l .  1') 0 . 6 3  1 3 . 8 9  

A n a l y s i s  o f  variCintrl- 1 , 1  111.y matter intake 
- _  ______----------------- -_- - - - - - - - - - - - - - - - - - - - - - - - - - -  
I '  . I I Source of 11. L S. S .  M.S. 1.' 

variation 
_ _  _______----------------  " .--------------------------- 

[,:.I I niske/ Feeds  2 0 . 6 9  0 . 3 5  0.63~' 
1 o i l  k i j  body Error 6 3.24 0 . 5 4  
i a I - , ~ I I  Total i {  J . 9 3  

I I I 1 J K C  Feeds ') 110 .95  1 5 5 . 4 8  0.73N6 
i i ! l c  Error ( I  I . ) l l 2 .92  2 1 3 . 8 2  
i i t  Total t: l L ) 9 1 . 8 7  

NS - Nor) :; i c j r i  i l iclant 



'i ';li~lc 11 : Dry matter digcst i l j i  l 1 1  y irr sllecp a s  affected 
by different c o r : ~ i ~ l c ~ t ~ ~  1 ~ 1 r - d ~  

---. -. 
( ' I  1 1 1  Anirnal 1111~1ht~ 'i.;,.~ ( $ 1  t $ 1  L)iqc*sttr~t l ) i k ~ ' t : ; -  
i'I t v L ~  N O .  i 11 I L ~ t s ~ - c s  t l b i l  i t \  
I , c . l  '] -------------- cocf t i -  

cicrlts 
( $ 1  

- ----------------------- .-----------------------------  

Mcan 786 .  00 
S . E .  + - 59.61 

, 534 481 . 3 . '  . ' l ' ; .HH 265.44 55.15 
536 0 8 6 . 4 7  i 1 ) < I .  '19 531.88 GO. 70  
569 734.04 I . ! .  434.22 5 H . 9 1  

Mcdn 700 .61  
S . E .  + - 118.  I ' J  

Mean 6 4 4 .  7 0  
S . E .  + - 91 .84  

. \ I I A  l y s i s  o f  v a r i a n c e  of 1 1 1  y 111.11 I (> I .  ( I i c j ~ s t i L i l i L y  

-- 
::' ! i  r ,:I! of v a r i a t i o n  d .  f :; . :;. M.S.S. F 
. _ _ .__-_______-____ ____-__.. . .._._ ..................... 

- 
NS - Not :;l .[jnificant 
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'l'klt,l~. 1 2  : Organic matlcr. I I I i t  in shccp as  
affected by clil t t b r  c , I ) ~  ~'crall~lcrto feeds 

- 
Cc , I ! !  Animal I n t , r h ~ .  
p i (  1 1  NO. 
I . , > ,  . i  ---..- 

blcan 674. '3') 
I t 5 0  0'1 

Clcan 595.53 
S . E .  t - 100.4 i 

Mean 548 .  G O  
S.E. t - 78.17 

- --- - -  ---- 
:;$ a~ o t  vdriation d . f  . , . I .  .). .). M . S . S .  F- 
_. __________-_ - - - -_ - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - " - - - - -  

I.',., ..! 2 L 3 . 11 t i  11 .74 1 , 5 1 N Y  



4 9 

I ,t <Is 1 ,  2 and 3 ,  respect.lvc1 y .  11vcrgc o r g a n i c  m a t t e l  

. 1 1 :  l i t  coefficic11t:; \$,.I I. 0 1 . 2 1  + 2 . 9 8 ,  5 9 . 2 b  

C1.')7 and 6 3 . 2 1  + 0.82 pel- c-illrt .ilnong the a n i m a l s  fed - 
I : ~ . I ~ I ~ I ~  cte feeds 1 ,  2 and 3 ,  I - I * : ;~) I .L,~ i v c l  y .  O r g a ~ ~ i c  111.it t t.1 

, i  i<jc.st  ibility cocf f icicnt :; \ O , ~ I  L. not s i g n i f  ~ C ~ I I I I  ! 

d I I 1 ( . I  c?nt  among the t h r ! ~ ~ ?  L t t + . ~ l ~ t i c - r l t  groups,  

4 . 'I. 4 Crude Protein ~ ) i c ~ c ! : ; t  i l ) i  1 iLy : 

D a i l y  average r.1 u d t ?  c)Lcin intake, outgo Ilr 

f.it.l.c*s and digestibility c . ( ~ . L l  r t - i~*r l t s   re p r c s ~ l ~ l t o d  111 

I 1 i 1 3 .  An a v e r a g e  cl trkl~. 1,1.1)1 p i n  intake oL' 94. 4tl 

2 and 7 6 . 7 3  g w l i l ~  I .iverdycr d i g e s t i b i l i t y  

( i ' f i c i c n t  of 6 4 . 4 3  + O f  1 6 t 0.53 and 61 .10  + - - - 
1 [,cr cent were i-c.cc~1klt11 irnc>l\g the o x p c r i e r c ~ ~ t a l  

,, , 1 ~ 1 : 1  f e d  completc f'cbl.ll., I ,  .? L ~ t l t i  3 ,  r ~ s p c ~ t i ~ d ' l y .  

('I cillc: protein d i g e s t  ibi lit y c . ( r c % l  f icientu r c c o r d e d  among 

,! I I i ~ $ r ~ b ~ \ t  feeds were not: : , I  0 1 )  i t ~ l - ~ i ~ i e l y  d i f  f crent .  

4 .',.Tj Crude Fibre Digeut i l ~  i 1 i Ly : 

D a i l y  a v e r a g e  r r ~ i c l c .  I i b r e  intake, outgo in 

1 I <  ~-6-s and digestibiliLy ( . d , c : l  l i ( . - l c n t s  a r e  prescntcd ir. 

I ,  1.4. The avecclgcl ( I J 1 cuef f ic ient  worc 

5 4 . 9 6  + 0.62, 52.68 2 2.44 i ~ n d  4 9 . 5 1  + 0 .53  per cent, - - 
with complete feeds 1, 2 and 3, r e s p e c t i v e l y .  The crude 

f 1 I,,-<: d i g e s t i b i l i t y  cocf f l t .  t c . t t (  :. Were llat SiCJnifici lnl  l y  

'1 f e t c n t  among the dif fcrcnl.  t rcAr3Lment groups. 



1 13 : Crude protein d ~ q ~ * : i r  1b1 lity in et~oep as 
.~ffected by d l t ~ ~ ~ ~ t ~ t ~ t  ~.tlt+:l)letu feeds 

-- ..-- - 
I n t , ~ k l >  I I 4 I)itleutud Riqoti- 

c1.1 I An ima 1 I t~ I s ~ t i c - q + : ;  t i b i l i t y  
p1t.1 <. NO. --..---- - - -  ,, . -  .-------"- cuuffr- 
f c.',,l cit-tlt~ 4 

r o )  
- - - - - - - - - - - - - - - - - - - - - - - - - - - . . - _ . . -  

t.11 . , I  n 7 6 . 7 1  
S . E .  2 10.9 3 

, . I . ~ I  1 y . ; i s  of variance of t . 1  ' 1 1 1 ~ .  1 8 1  l ~ r . t ! i ~ l  tlicjcetfbiliy 
-.-- 
SOU! .I.! of variation d . f  !;,!;, M . S . 9  P 
- - . .  . . - - - - .  - - - - - - - - - - - - - - - - - " - ^ "  - 1 . * . I  . . . * - -  I----------------- 

NS - Nor uiqnifioant. 



T a b l c  14 : Crude fibre digestibility in sheep as affected 
by different complet~! Fceds 

ci ,: A n i m a l  Intatla I t  Digestcd Digosti- bility 
LJ 1 (7 L C' 
f rtccl No. L I I  f , I C ~ C L \ Y  cosf f i- ---------- J -..----------- c i o n t s  

Mean 211.58 
S.E. + 2 6 . 2 6  

Mean 1 7 5 . 4 8  
S .E .  + 3 0 . 5 1  

Mean 1 0 2 . 9 4  
S .E .  f 1 3 . 2 8  

~ n a l y s i s  of variance of c.rii(l(? 1 ibrc digestibility 
- 
S o ~ l i - ~ : c  of variation d ,  f :i . f i  . M.S.S F 
___ ._____- - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - -  
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4 .5 .6  E t h e r  Extract Difquatibility : 

Ether e x t r a c t  t i  i g~.: ;  t i 1) I l 1 t.y d a t a  are prosont~d 

I 15. An average d a i l y  ~ ~ \ t . ~ t i t b : ;  OF 31 .47 ,  27.32 atld 

29.111 y and an average d i a j c s t i l ) i l i L y  coefficient of SG.16  

+ 1 .  1.1, 5 6 . 0 5  2 2 . 1 3  anll . I 1.75 per c e n t  wore - - 
1 1 I d i s h e e p  r e c c l v c ~ i  c.1,111!1lt.l c fcedv 1 ,  2 and 3 ,  

rr.. : , ,*tlvcly. S i g n i f i ~ ~ ~ n t l y  t 1 1 . 1  t>nc.es i n  cthar ox truc t  

d 1 ~ 3 t :  i t  i b i l i t y  were n o t  ob: t h t  ~ 1 . ~ 1  .tinon9 t llo d i f  f eront 

fet l ,. 

4.S:l Nitrogen- f  re@ 1-:n t r,ic-I. I)icjc+:it i b i  l i t y  : 

1 ) i g c s t i b i l i t y  d ~ t ~ l  o f  I ) I ~  ~oc lcn-free  e x t r a c t  of 

t t ~ l .  <.upcr- i~ncnta l  f e e  I 1 1  : I  t i  I 1 1 .  Tho 

dvt3r  1 1 . j ~ '  c l , ~ i l y  i n t a k e s  wcl-~l I . ,  139.80 and 3 5 3 . 4 6  (J 

~ 1 1 1 1 1 .  t h e  average d i g e s t l b i l ~ !  y c-otbCf~cicnts wcrc 60.4G 2 

0.1! ,  G0.09 2 1.19 and 6 4 . 3 t 1  j- U .  J G  por cent on t h o  feeds 

1 ,  I dnd 3 ,  respectively. N~trogcn-freo o x t r a c C  

( i  I , t  I 1 c o e f f i c i e n t : ,  W . I  4. i i ~ jn l f  iccrntly 1iiqtrc.r 

( 1 ' -  1 1 .  LI:) on comple te  f e e d  3 ~ . I , I I ! ) . I I  a .  l to other fccds. 

4 . 6  UALANCE STUDIES : 

4 . 6 . 1  Nitrogen Balance  : 

Data of average i r ~ t  dkc., ~ ~ u t c j o  and retention of 

nitr-c,gen a r e  g i v e n  i n  Tablc  1 7 .  A l l  the sheep wore in 

pos i t i v e  n i t r o g e n  b a l a n c e s .  'I'he average d a i l y  p o s i t i v e  

nitrc ,gen balances  recorded wcrc 2 . 7 9 ,  2.63 and 2 . 6 8  g 

arnolttj qraups fed completc fc t .a i ! ;  I ,  2 and 3 ,  respectively. 





' r L t l ~ l t ?  16 : Nitrogen-free ost t,ic.t d1gestibility in shaap 
as affected by d i  t l ' l t l - c b n t  complcte feeds 

- 
Digest i -  

C( .!I- Animal Intake l:u~.t.t>tc.ii Dic~cstcd biIity 
plc I C  NO. 1 I \  I , \ L ~ ~ - C ~ S  ct)t.ff i- 
f l  I 1 ------.. ..-... - ' I  -----"""' c j  - t i ts  

- - - - - - - - - - - - - - - - - - - - . *  - - 
( 3  

. ..-..--------..---. - - -  - - - -  

Mean 367. $ 4  
S.E. + 27.03 

Mean 339.80 
S.E. t - 57.30 

Mean 353.56 
S.E. + - 5 0 .  75 

'1,  b - Values with c l i  t I c . 1  c b r i t  ~uperecriptu d i  l f . I  

significantly 

, I Y 5 i . j  of variance of n i t  r - t , t j t ~ r ~ - t  ~-c!c e x t r a c t  digeetlbilit y 

---. - 
!<OIII-CI? of variation d .  f : ; . S ,  M.S.S P ___________________--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



' I ' . l r ) l l .  17 : Nitrogen 1 I 11 :;ILCC?P B S  affected by 
different corny l t ~ c  t m  1 ,  1 .~1 : -  

Cc 1 , -  Animal Intake ------------------- Balance 
q I C' No. I -  Uri- Total  

1 1 ,  \ I  (.,.'. 110 

- - - . - - - - -  'J -------- ---- ------ 

Mean 15. l o  
S.E. + - 1 . 1 3  

Mean 1 j. ,![l 
S . E .  t - 2 . %:? 

Mean 1 2 . , ' 1  2 . 6 H  
S.E. 2 1 .Its 0 . 0 5  

-. -- .. - 

--- - ---- *- .- . ,. . , t  ~: ! ( : t !  of variation ( 1 . 1  !:.:;. M.S.S 1.' 
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nltr-oqen balances \J(*I-.~ I IC, (  .: icjnif ic,~ntly diflc.l-cnt 

. I  ~ r i c l  ~tle animals fed d i f  l ' c n ~ . ~ ? ~ ~ t  1 CL'CJS.  

4 . b . 2  Calcium Balancc : 

Daily calcium 1 1 1 1  & I A I + ,  out (lo and balance d a t a  

I s h e e p  are recorded in '1',11>1~> 18. All the groups were 

I I ,  [m:. ~ C i v c  calcium ba 1 . 1 1 1 c . ~  . ' 1 ' 1 1 ~ ~  ,tvcragu daily c s  l c i i u n  

1 1 .III(-L?S recorded wcrc 1 .  . I  1 , I . ' j ' b  ,111d 1 .95 g among t 11,. 

' 1 1  I ~ ~ ~ , . r  L c t l  COII I~~ULL:  L L . ~ . ~ I  . I , ' III,I !, L C L I ~ I C + C L ~ V ~ : I ~ .  'IIIIV 

I I -LUIII balances wore not :i l t jn i t J cdntly different among 

1 I I < .  . i n l m a l s  f e d  d i f f c r c n t  1 1 , 1 . ~ 1 % . .  

, , I l i vc phosphorus I),I I , ~ I I { . I - .  T t ~ a  average d a i l y  

: . j  1 1 0 1  US balances wer-4. I . 10 ,  1 1 .  ' 1 1  ,111~1 1.01 c~ clmoncj L l ~ r  

, I I - cce ived  feeds I , .1 <II I I I  1 , rospcctivcly. T l ~ c  

I , ' .  r . . l ) t~ i j r  U S  balances o b s c $ r v ~ z ~ !  81iri<)lrlj thc thrca groups wart 

I I , , I  :ji(jnificantly diffurc>rll . 

The results of c i ~ i j t . . ; l  I I I I I  a r ~ d  motabol ic ! c t ~ r i !  I 

: .;u,i:marised in Tablc 2 0 .  

4.7 PLANE OF NUTRITION Or BXPERIMENTAL ANlWALS : 

The data on pl;rnl.  c # l  nc~Lririon of Nellora ram.- 

I *  1 1  different exper imenta l  St:c.ds In t h e  digestibility and 

fr,f.l_a bol ic studies are prc.oc@ntc.cl in Table 21 .The digestiblc 



' i ' . l l ~ i c :  18 : Calcium balan(.cb 111 :il~c>ep as af foc tc l i  by 
d i f f e r e n t  c o n \ p l ~ b l ~ .  I 1. , - ,1: :  

1 Animal I n t a k e  ------..------------- Bslauce 
t ) l l - ~  c No. 1 Ur ine  Total 
1 < > ( I  ,] .................... 
-.  _ - - -  --------------------- ... - - , < - -  - ..---------------------- 

I 5 3 3  11 .13  7 . 0 . l  1.10 9.03 2 . 3 0  
537 8.93 O . Y 2  0 . 3 3  6.85 2.18 
564 8.96 b . 0 4  11.78 6 . 8 2  2 . 1 4  

Mean 9 . 6 7  2 . 2 1  
S.E. + 0 . 7 3  - 0.05 

Mean 8.12 
S.E, - + 1 . 3 7  

Mean 7.68 
S.E. + 1.10 - 

A n a l y s i s  o f  vari(~rrc@c\ 0 1  c * , i l c i u m  balance 

1; 1. t . ,  11. O 0.23. 0.04 

TO!.~I~ i3 0.58 

NS - Not. : , I O I I I  1'ic:dnt 



' 1 ' . ~ 1 ~ 1 ~  19 : Phosphorus l>alcr~rc.c! in sheep as affected by 
di f ferent  compltbt lk feeds 

I ' I  .. , - Animal  Intaklb - .-. ------------ lid l'it;cc* 
; . I t  t c>  NO. k '  ill- ine 'I'atal 
1. n t ,i 

Mean 3 . 3 8  
S.E. - + 0 . 2 5  

Mcdn Z . U O  
S.E. 2 0.47 

Mean 2 . 2 7  
S . E .  t 0 . 4 0  - 

Analysis o f  v d r  idnc:r! 01: ~,llouphorus b a l a n c e  

:~<,-~N.CC of v a r i a t i o n  6 1 . i  S . S .  M.S.S F 
._ _____-------------------- ...-- ".. -^ I - - - - - - - - - - - -^- - - - - - - -  

I , ,  t .( ls 2 0.02 0.01 1. ~ 7 ~ '  

1: I I o r  0 0.04 0.006 

) t. a 1 8 0.06 
-- 

NS - Not : 3 i ( j r ~ ~ f i c a n t  



'I'.t!>lc 20 : Average digcsCi b~ l i c v c o e f f i c i e n t s  and b~1101icc'~ 
o f  v a r i o u s  n u t  t - i ~ : i l c s  i n  sheep a s  affrcLed b!, 
d i f f e r e n t  conrplci c. f c c d s  

-- 
Cornplate fccds 

! t i  . i L : : i ~ i b i l i t y  coef f i c i c n t  :; L )  . . 

I j r y  matter  

O ~ - ~ j , l n i c  matter 

c't-udc p r o t e i n  

('t.uclc f i b r e  

i,:tl~cr e x t r a c t  5 6 . 1 8  56.05 55.58 

; I 1 roijcn-free e x t r a c t  6 6 . 4 6 "  60.09" 6 4 . 3 ~ ~  

t l.rnc.c?s ( g / d a y )  

il I I I 0CJt:n 

I .  . 1nLakc 

. I S  'L absorbed 

( ' ' 3  1 rium 

, IS  $ i n t a k e  

i ~ t ~ o s p h o r u s  

1 ,  b i n t a k e  

.- -- 
. , b - Values w i t h  ( 1 1 1  t c . r c . 1 1 1  supervcripte dlffer 

s i g n i f i c a n t l y  (Pc 0 . 0 5  1 



Table 21 : ? l x c  of c;!;:iticz cf ~ h e c ;  & :  iifected ty different ct:;ilcte feeds 
- - 

! 
a, &. 1, , L 1 r.. 

COP Eoly !:eta- 3:; - a t  KC ~,c tabol ic  bcdy tgir 
plete weight bollc 2Cp mn3 i n -  lri- 

.*, :?ice weight Enel 
feed body t a ~ e  t a h e  Per per ---------------- 9Y 

weight --*..----- -----.---- 
per day day Oil PCP NE ratj 

% in In- % I n  in- 100 
feed take feed take kg 

Per per body 
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C I  u ~ t c  p r o t e i n  c o n t e n t s  o f  ccl ry>l~>t  c fceds 1, 2  and 3 work* 

7 .  ,' 3 ,  7 . 2 2  and 1 . 2 7  p e r  cctrt , t . c s p ~ . c t i v e l y ,  The average 

L! ~ . ; ~ b r ;  t i b l e  c r u d e  p r o t e i n  cc>nsuincll by e x p e r i m e n t a l  anima 1s 

I..! C0.82,  50 .63  and 4 6 . 3 8  (1 I fceds 1, 2 and 3 ,  

I , , , . I -L  i v c l y .  

'rhe t o t a l  d i g e s t  il~le 1 1 ~ 1 ~ l c n C s  c o n t e n t  o f  fccds 

I ,  L and 3 were 52 .78 ,  ' ) I .  1 1  .rnd 55.05 por c e n t ,  

I ! , ,~ l .L lvc ly .  The a I I o t . 1  1 d i y c s t i b l e  n u t r l c t ~ t s  

c.c 1 1  .urn,td by e x p e r i m e n t d l  < I I I  1m.11 i w . 1 ~  4 1 5 . 2 0 ,  358 .08  and 

\ I . I  g ,  r e s p e c t i v e l y .  I I :;r imated i n t d k c  of d r y  

I ,  . I  I 0 r , t l i g e s t i b l e  c r u d c  1 2 1  1 1 1  h o  1 1 1  . 1 1 1 ( 1  ~ n ~ ' t ~ l ; ) ~ l i z ~ b l c  ~ ' 1 1 ~ ~ r y y  

1 I 1 1 1 1 i t  m e t a b o l i c  I)~tly I I t l l  t lie ~ x ~ ~ c r l n i c * n l . ~ L  

r t ~ ,  I I I C ~ ~ S  r a n g e d  f rom 59.89 to / l . o O  (j, 4.35 to 5.61 g d n d  

1 1  / . I J I J  t c ~  138.00 K c a l ,  r c a s l ~ t . c . c l v l h l y .  

4 . 1 . 1  P r o t e i n  Engergy N . l L i o  of Exporimcntol Peods : 

The e s t i m a t e d  ~ J I  0 1  ( . i l l  ~ ~ l l t ~ r - c j y  rcltios (digestible 

cSr,lcic p r o t e i n  g and  d i ( j ( f i : ; L ~ I , l c b  enorgy Kcal) o f  the 

I . .  ~ , ~ . r i ~ n e n t a l  f e e d s  a r c  I t i  i n  T a b l e  21. The 

,, ,I cin : e n e r g y  r a t i o s  wc:r.cm I : J ,  1:31 and  1 :33  ainong 

, , ~ , l i i ~ ~ a l s  f e d  complcLrt 1 I .L. ( I : ;  I , .! ,rnd 3 ,  r a u p o c t i v ~ : l y .  

4 .  It CARCASS STUDIES : 

A t  t h e  conc lus i (3n  (JT growth and  mctalrrll I ,  

s t u d i ~ s ,  t w o  r e p r e s e n t a t  ivc? . ~ r l l m s l s  from each g r o u p  wcrc 

', I .t~icjhtercd to study thc l l  * : t  8 1 1  thee@ c o m p l e t e  Ecc*d..i 

orl ( ; a r c a s s  characteristics. 



62 

4 . 8 .  l Dressing Percentage : 

'L'he dressing p i  i of carcass on llvu 

i v ~ ~ l l i l ~ i  and empty body w c i q h t  . I I -L!  t~ivcn in Table 22. The 

d l  1 . . i rig percentages recordc~J \ ~ t ~ ! . t *  .I I. 15 and 56.60;  47.99 

I !  , 1 ' . 5 ' ) ;  5 3 . 7 3  and 62.Hl) ( 3 1 1  I lvtb wc.igltt and on empty 

k , t : . . i l ~ t i t  for animals fccf L*L)JI I~JIL*!  ch feeds 1, 2 a n d  3 ,  

re: i l < . c - t  ivcly. 

4 . 8 . 2  Proportions of Wllo l L.:;.I l L! cuts : 

Proportions of t o :  I c u t s  a r u  q l v o n  ln 

'L'..it,Ll. .! 3 .  ' rhe per cent of 1~ 1 1 ,  L o i r ~ ,  rack, shouldor a n d  

111 . 1 r r 1 1  foreshank and hr t!;L.t,l I 1 1  cm,lrc,lse were 3 6 . 0 0 ,  

I . ,  l l . . ! O 1  2 3 . 9 5  ~ l l l c l  1 0 . . 1 1 1  1 t t 1  I 1,  ~ $ . U ! I ,  I l . J C ) ,  

1 0 . 1 1  ,, 25.10 and 12.50 L o r q  l a . t + t l  2 and 35.30, 13.15, 

1 5 .  :.,, 23.45 and 12.35 for tc:clcl I ,  1 - e ~ p c c t i v ~ l y .  

4.8:l ~roportione of l,c..trr, Iltrnr! and Fat : 

The proportions u f  I ~ . . \ I L ,  bonc, f a t  and bone : 

me I :  I a t  1 0 s  a s  effected by c l l t  f c . ! . c * r l t  fccds are given in 

i 24. The proportions ol l ( s . 3 1 1 ,  bone and f a t  in thc  

t - . , , ,  ,,., c 1 f  sheep were 66.02, .'I,. 8 ' )  <c~itl  1 3 . 3 8  f o r  ic?cii 1, 

G 4 . ; 0 ,  25.87 and 9.62 for 1 ~ ~ : ' i  L 67.91, 22.13 and 

3 . 9 0  tor feed 3, respectively. 

I'he bone : meat rtlL I & ) : ;  i n  carcass of a n i n i u l  , 

fcil c:omplete feeds 1, 2 a n d  3 wc-re 1:3.86,  1~2.87 and 1: 

3.: 3 ,  respectively. 



1 . I  1 . !L  : Dressing p c r c - ~ ~ r ~ i  . I C J ~ ,  I L I  car.c;rsscs of sllrep .):: 

a f f e c t e d  by d l i  t ~ . ~ . t - ~ i i  ~ - 'bc~lplcte  fceds  

- -"- 

Live 1-11q> t y Car - Drcs- Ore:% . <, I - A n i r n a l  w c i y t ~ t  I )~ ,r iy  cil:js 8 i n q  L i l n c i  
1 ' 1 ~  t c .  N o .  at \ J I . IL~ I I I  w c i g h t  per pot. 
I g . $ i  s 1 n u c ~ h t ~ ~ 1 -  cent CCII t 

0 11 0 11 
- - h,) - - - w e - - - - -  live c ~ ~ p  L \' 

wulqht body 
$9'8 i < 3  

- - - - - - - - - - - - - - - - - - - - - - -  - - -  - -----------------------  

Mean 21.50 I ' ; .  '1 1 9 . 9 3  4 7 . 1 5  56.61' 

Mcan 21.75 I i 3 .  7 4  11 .50  5 3 . 7 3  6 2 . 8 0  



' I  : I  I ( .  . ! 3  : Proportions ( ) I I l s 1 1  cuts i u  t l h ~ .  
carcasses o f  ~ I l r . - t ~ ~ )  .I:,  . ) P f  octed by different 
complete feeti?; 

-. 
Shou- Fort-- 

I , -  Ani- Carcass ldcr slranh 
! 1na1 weight and srld 

I c ,t No. I . t * l ~  I Rack neck b r i u -  
( kg )  kc. ---- . --------  $ ------------.--- 



' l 'd l1 lc  14 : Proportions of I ,  Ila~ro and f a t  i n  t i ) ,  
carcasses o f  I . . r f f a c t u d  by d i f f e t . o r ~ r  
complete fccds 

- - ----- 
1'1 c ~ ~ ~ ~ ) I . C  iotis of 

c,  * , I  A n i m a l  Carcass - -  ----------- .*- Bone : 
pL1 ( c -  No. weight I A ~ ~ I I I  i%one F a t  mc.tt 
t 1 (kg) r a t i o  

. ( " , ) - - - - m e - - -  
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4 . , ; . 4  Edible and Non-cd i l, LC. 01-aj.lna : 

The per cent I :  of e d i b l e  organs,  

I:<'  i ~ . J l b l c  organs and t l h e  I 'rt L~J:; t)L' cdiblc. : non-edible 

oLtl.lrrs I n  the carcasses ol : l 1 t . ~ ~ ~ 1 ~  .I:; cf fectcd by d r f  f ( - 1  4 l r f  

I ( feeds arc g i v t - 1 1  1 1 1  I I  2 5 .  Ttic pf>rr clxnr 

w t .  ! , I I , L ~  o f  edible organs < 1 1 1 t 1  1 ~ < ) 1 1 - t > d  i b l c  organs in s n i m : i l r ;  

L I  I ~-c>rnplc.te f e e d s  1, 2 c ~ ~ ~ t ~  1 \ J ~ > I  C' 3 .  4 2  and 8 . 2 8 ,  3 .  2 2  

, r r ~ ~ l  8 .  38 and 3 . 4 7  and 6.85, rtXs;pt.t.t ively. 

The ratios of c ? c l ~ l ~ l ~ .  : rit~r~-c?drble or-qanu l r r  t t k b  

c . . r  I t . .t:;:i  o f  animals f ed c c i o \ l ~  l  t .  I ecds 1 , 2 and 3 wore 1: 

. I .  I * ,  1:2.60 and 1:1.97, ~ - ~ ~ : . ~ ~ ~ ~ ~ - t i v c - l y .  

'rile results o f  :, 1 . , ~ c ~ ~ l ~ i ~ ~ r  : , t  ucl ic*t i  arc' r;rrmrndri ;:cr~I 

I , ,  I S l t ) l , ?  2 6 .  



Table 1 5  : Effect of different cc4ap!ete f e e ~ s  on edible 2nd non-edible c:;z:: 

? '  . . . . . . . . 
> , u ~ . -  & * I , *  ?,'. 5 . .  LC ;c:;'. *>~LC.,. , .~ . . . .  I' 

. . . . , . Coa- ,;,,,.- <:ti: ;f ,. G L  :,::.- .): :,:.*,- 6 , w , ,  

. , ,  

ple tc  -21 ;;ei~ht ec!b!e ed:ljle edlb!e ccib:e t:;;rle 
feed Kc, 7 f i r  orsane c:c;ns !: orc;;:.s GTC~;S x 193 :it:; - 

S l a v  (kg) S;a;l- 
ghter ghter 
weight weight 

Xean 21.75 0 . 7 6  3 .47  1 . 4 9  6 . 8 5  1: 1,97 



' i ' L ~ ! ~ i ~ ~  LG : Carcass character l : ; t  I ' . . ;  of sheep  as af  fectetl 
by different c o m 1 ~ 1 1 ~ t ~ ~  ~ ' * t ~ l t i  

- - - --- 
Complc t c  f st,, l . ;  

1 1 \ )I1 --------------. -.-- 
I 2 J 

- -  - - - - - -  - - - - - - - - - - - - - - - - - -_ - - - . -  . -  .. --------------------.. 
1 . I ~ ! ~ ~ ;  inc7 percentaqc 

I )  L i v e  weight 
1 , )  t ~ n p t y  body weight 

il ) 1,cg 
! ) I . o i n  
( . )  Hack 
( 1 )  S h o u l d e r  L neck 
, . )  l.'c~rcshank & briskcL 

3. , ' t  t,l>ort ions of lean, l ) t . ) r , t +  

1-1-1 i 1 .3 1 ( 3 ) 

I ) l . t \ ~ ~ n  
L t  ) 15~)lIC 

' ,  } F'>t 
I !  ) I3c,rrc : Meal r a t  i c )  

4. 1',.1- <lent of edible o r l ~ ~ i ~ ~ . .  3 . 4 2  3.22 3 . 4 7  

5. ~ ' e c  ccn t  of non-edible ( H  " I ~ I I ' J  8.28 8 . 3 8  6.85 



CHAPltll V 

DISCUSSION AND CONCLUSIONS 



DISCUSSION AN11 c'ON('I,USI ON - ------ 

Three comple te  i I , ( 11t)n cereal  based) ~ J O I L S  

f t 1 ~ I L I  1,lt:ed and p r o c e s s ~ . d  1 1 1 1  o 1 1 1 . 1  ; 1 1  using MCIi, SSM and SllM 

< I  ~ I t t  s o u r c e  o f  r o u g l ~ ~ r y ~ ~  1 < ) I  , l r t , c - [ ~ .  A lClO day cjrc,wlh 

I I I 1 involving 18 Nc l lor t .  1 . , 1 1 1 1 1 : ,  ( 0  i n  c?acIl group)  ,\ntf ,I 

I I 1 1 1 8  1 l i t .  I 1.14 L i l l vu lv  I 1 1 1 1  $ 1  I l t ~ t a l )  ( J I I ~ I I I I  t a . ~ t s l t  ~ J I  L J ~ I I I  01 

( 1 1  a . ~ r l l r  Lrirll) were cond11c.11 ( 1  ( 1 1  . r : iScSY Ihtf growtll ~ d t ~ . ,  

i e f f i c i e n c y ,  nut 1.it-11t I I ~  i l l ~ ~ i t t o n .  C o r c ~ ~ s s  

t q t i  , r <LC:! ~ ' r i s t i c s  were a l s o  . , r  { r * !  \ t . t l  Lby : 3 l , ~ u g h t ~ r i n g  2 rams 

% r c i ( : t l  group a t  t h e  ( b 1 1 1 i  t , 1  1 1 1 1 .  t.?c1)c~t-iml*nt. 

.). 1 . 1  P r o c e s s i n g  of Cc>1111) 1 c b l  t 8  12ccds : 

T h e  c a p a c i t y  of t I I I t  1) ldnf i u  o110 tc)ritlc 

I , ,  , I ~ ~ I U L .  for c o n c e n t r a t r  I ,  , I . ; .  Iltlvcvcr, this product  ion 

( . , , I .  ,,: i~ y c o u l d  n o t  bc: , 1 6 * t 1  I ,  vk 1 I I I  I t C i ~  c c 1 l n ~ ~ 1 ~ * 1  L A  

l i * t . ~ l s  u sed  i n  t h i s  e x p e r i ~ r ~ < . r ~ l  I I I I I ~  t o  t h o  i n c o r p o r , ~ t ~ t , ~ ~  r !  

1 ( 1  . , \ I ;  m~terials at 50 pcbt c . 1  t i t  Iclvel .  'Thc proclu~:t I .I 

I I oL-111dnce of the mill 1 ~t 1 ) 1 1 ,  i 1 1 1  lnulde p r o c c s e c d  \ J O C ~ L ' ~ :  

, , , I  . , I ]  at) a v e r a g e  5 0 0 ,  ' 7  I I IC! 613  k g  per hour Lor 

i , ~ , l c ~ t e  feeds l r  2 'rn(I I ,  rc ! .rpcct ively .  The low 

i ~ r c , d u c t i o n  r a t e  of complctc? fcecl!; may be a t t r i b u t e d  to 

t l l c :  poor flow c h a r a c t e r i s t i c . : ,  o f  MGHl  SSM and StlM due to 

1 I , , .  , r 10" density, part ic lo  * ; I I , I ~ > ~ -  *rnd e i z a .  However, tllc 

f ,  i c jheL  p r o d u c t i o n  rate on c : o l n l ~ l t ? t t z  feed 3 than o t h e r  two 

69 
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1 I .  lnclicate SHM uscd I n  t t ~ l s  feed o f f e r e d  less 

: 1 . tarlcP i n  processitq I ~ c I : ; ~  ! , I  o l ) .~b ly  duo t o  t h u i r  lowcrr 

f i b r e  l e v e l  ' I  I I . m i  1 ~ O S U I  t s  hf'*r.c 

1 I , t)rLcd by Jo ji Heddy anti I ( c ~ ! ~ l y  ( 1985  a )  whilo processiric) 

. 1 f e d  for  L I A 1 1  . I I I ~ J  S ~ ) ~ L J ~ ~ U L I I  Y ~ L - . I w / I ~ I ~ . Y ( ~ L ~  

c ;  I ! .:i hay as sole sourcc 1 1 1  I <. \ i t ) l l . l c~ \~ .  

5 -  1.2 Chemical Composi t. i ~ I I  : 

l'he chemica 1 coin,>o . I t r ('l"3ble 4 ) of SSM wdts 

s t  t r  'rblc? t o  that of M c . 1 1 ,  . I  I O W  c l r . . r ~ l c  rot~cltbnqc~. 'I'hr. 

( ' I  I L C ~ I ~  compos i t ion  01' :;lrl.l . 1 ,  62.65% NYE rtnd 

I . 3 C i n d i c a t e  t h a t  I I I srlporior to low grade 

1.1 . , j r  11.41ducs i n c l u d i ~ ~ ~ j  I I I I !  I I ( W . - I  : , I  1 . 1 ~  ((;LIII~CYZ C ~ l b r o t  a ,  

I ' i ) . l'l~c lowest  criillc 1 I \ , I  1 %  I 1 . l r l  a u n t .  o f  cornplc?tC? fL 'r ' t1  I 

, , v c ~ f  l e c t i o n  of Low~..;r c r I I % I ~ .  l 1 l 1 t - 1 .  c o n t e n l  o f  SIWl 

I .  . I  ill this feed a s  t-oucjh.1~1l. . o u t  c.c. 

0 - 2 PHYSICAL CHARAC'I'Ett I !;'I' I C':; : 

I), ! .  1 l lulk Density : 

d e r ~ s i l i e s  of  MGH,  SSM .11111 :;11M wdrrc 4 . 1 ,  3.G and 4 . 7  

h 8 j / c ' t  t, w h i l e  t h o s e  o f  ( : ~ t i ~ , l ~ l t - l  l q  f e e d s  1,  2 and 3 wore 

1 . 1 ,  6 . 4  and 7 . 3  I ( * ~ , [ , I - ( . I  I J . + I ~  (Tablc* 4 ) .  t i ' .  

i I , ,  1 , ~ . l , o r a t i n g  t h e  roughacjc*:, i ., 1 I n  cvmplcte f e c d ~ ,  i t ! ~  

11. 1 1  .ities were increaser1 Ily ')Y, 3 6  and 6 4  per  c e n t  for 

:'., 1 1 ,  SS:.I and SUM r e s p e c t  r vr.1 y .  ' I ' l l 1  s i r ~ d i c a r e  t h a t  1 fghc 

L 1 I , ~ - ~ ) U S  materials could I I 11111roved i n  their bulk 

, l c  11:;~ties by incorpora t i r rq  I 11  c-c~rni) lete  feeds which will 

l , , , ~ ,  longer retention i r ~  i u t r ~ . ~ ~  r e v u l t i n q  i n  improved 

a I q c s t i b i l i t y .  
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: . . " . %  Particle  S i z e  : 

'l'he v a l u e s  of I 1 1  I 01 f l n e s v  (which is  

1 ! ! 6 - d t r v o  o f  c o a r s e n e s s  ol 1 pdr-t iclcs) and modulus of 

I 1 I y ( w h i c h  i n d i c & r t t \ . *  I 1 4 t h  cl1sf1- ibut iot l  of f t v r l  

: I ( : i l l  c o a r s c ,  a ~ t ~ t l  i ~ I I  I . ~ I I I I  tine wcsh scrccna)  

L I ) ~ ,  L L . ~ (  cb ~ t n t  c o m p l e t c  t i !c \t i  \ . I ) I I (  < I  i I ) ~ I I C J  StiM had more f i n u  

p . l 1  r c 1 c . s  and t h a t  c o r n p l c t ~ .  t c b t < 1  c.ont;rinirrq MGCt had morn 

a I [~ .rrt ic les .  T h i s  In.iy I ) , ,  t i  I I 11)ul~'J to  b t - i t t  l t . ? l ~ ~ l d b  

C I I ~  : f ~ I ~ I - L ?  characteristic:; ( 1 1  1 1 1 1 .  t.oo(jI~.~(j~s u s e d  i n  t h c  

I L . ~ - L  l v c  Eceds. 

I ) .  I C'OST ECONOMICS : 

The total  cost ( 1 1  I Q i n  (Table  6) of 

( .  l . l r . r c b  tcrcds 1,  2 and 1 L J I . I C .  i r4 . l i .817 ,  7 . 4 4  a~~t-1 6 . 8 3 ,  

r i .  : t r a t  l v c ~ l y .  There wa:, L I I I  I 1 i t . c  4 .  I * , , ?  o f  Rs.4 .69 ,  Ur.  3.116 

. I {  . ', . 0 5  for P ~ O C C ' S U I I I I J  c t I I1  I I ~ I  t 8  I C*L\I~H I , 2 . I I I \ !  \ ,  

J t  I lvdly, p e r  q u i n t a l l  I r to ilr.3.78 !>or 

c, I , $ r I i  ra te  mixcure recortlc.~l  117 c:owcl ( L986 ) . The I1 iyhor 

s . , I I I~J  cost was due t o  1 1 1 6  1 1 1  ~ I , I I  of Mc;l l ,  SSM and SIiM, 

1 , . I , s ;  y f i b r o u s  m a t c r ~ . ~ l  I 'j0 pee cent Icvol which 

1 1  r i l [ l e c t ed  on t h e  p~:r-J~,rr I I I ( . ~ ~  ;rt p ~ ~ c c s ~ i n g  points 

(rim ,,{llnc, and m i x i n g )  ant1 r I I I - I  . * . I  , l . c i  wages for operator 

anl! L:lbol~r. 

5 . 4  GROWTH STUDIES : 

Average daily gd i l l z .  ~ j i j ~ : c : r  vtsd i n  t h i s  experiment 

7 6 . 1  7 ,  69.00 and 64.83  g/day ~01'11~lete  feeds 1, 2 and 
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j r e s p e c t i v e l y  ( T a b l e  t i) W C ~ L - C  n o t  r i g n i f  i c a n t l y  

(-1 I L l ' c rcn t  . However, t h e  c . ( r n ~ i i l c . t  feed 1 )lad 10.39 and 

I .  4 9  per c e n t  h i g h e r  y . \ i ~ \ : ~  t l ~ , ~ t r  thu fecda 2 and 3 ,  

r ~ ' * : p c c t i v c l y ,  w h i l e  feed 2 I i a d  G .  4 3 per cent h i g h e r  9.1 L ~ I  

I I ~ ~ t r l  f w d  3. The dccrc,~sc.(t t i $.r:\i of ADG from c o ~ n p l t r l ~  

1 t ( $ 1  L to 3 was i n  a s c o r t l . t ~ ~ c  t .  W I  I 11 ~ n c r c r a s c d  proportion:, 

I I I nt3 p a r t i c l e s  i n  t h o  t tbt.,l:;. Tlle increased fineness 

01 yar t ic les  i n  feeds 2 ,111d 1 r r \ l ~ ~ l \ t  hovc made thorn Inore 

g l ~ i : . l  y and  hence  less pdl.it~10lc.. ' l ' l i l s  !night hove rouul tc- , i  

I I I  l e d  d r y  mattc.~ I I I .  (T ,~blc!  9 )  and  h t * t r c r .  

t i t  ~ . t - c ~ s c d  ADG. However, t l i t .  ,rvt.t k r q ~  d a i l y  gains recordcci 

1 I I 111:; e x p e r i m e n t  were c c > r a l ) , l l  ( 1 1 )  1 I *  to t h e  v a l u e 8  roportcd 

I <: V ' l t ~  ~ t l u l l a  ( 1 9 8 4 )  on (.OIII~,II~I o 1 C ' C ~  c o n t a i n i n g  s u b a b u l  

1 1 ,11111 JO j i c e d d y  and l<(.(ls 1;. ( I OSl'i ) on complcto f ccd:i 

( 3  , ~ , L a l r l r n g  sorghum s t r , t w / n ~ ~ x ~ . ( l  cjrass hay a s  roughdgt* 

:,4,~~rcc? i n d i c a t i n g  t h a t  t.llc1 g j r o w l h  ra tes  recorded i n  t h i s  

: ;I  ~rc ly  w c t r e  optimum dnd t ~ I I .  ; c  c . ~ ~ r r r l ~ l ( * t i ?  f e e d s  provided thu 

r i :  n u t r i e n t s  f o r  gr(lrJt 1 1 .  tlowover, t h o e o  values 

\ , . & I  L *  lower  t h a n  t h e  ADC rl:lll,t 1 I ~ I ~  Ily Orskov g. (1971) , 

c a r  ~ l idoch e t  a l .  (1974), P I  1 l I t ,fi. (1978) and Kulik et 
A -  

- - 
., I . ( 1978). T h i s  rrrlry I 1 1  l r ' ibutod t o  t h o  brucct - - - 

I 1 f ~ r c n c e s  of sheep and to 1 c o m p o s i t i o n  of feeds used 

i l l  ttlese exper iments .  ' rho vdlu(?s  were h i g h e r  t h a n  the 

v.1 l t~cs r e p o r t e d  by Rcddy l ~ r i t l  Hetidy ( 1 9 8 1 )  on c o m p l e t c  

f ,  ,.ds based on crop r J :  and s g r o - i n d u s t r i a l  

b y  
i n d i c a t i n g  t h a t  tlv::lc feeds were superior in 

s , r l , p l y i n g  t h e  n u t r i e n t s  rcquil-4-d f o r  growth* 
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The dry matter ~ n t  b ~ h t s / k ~ j  qaln ( feed ef f icienoy 1 

r ~ c . l ~ r r ! ~ c i  in this study of 1 0 . 7 0 ,  11 .46  and 11.21 kg for 

Ic.1 I . .  1, 2 and 3, respect ~ v t s l y ,  wcru not significantly 

( 1 1  I ~ l r c n t  indicating tIl.rt , 4 1 1  f e e d s  wore equally 

< _ . I  I * . i c r l C  i n  obtaining wc?i~llrt t j .1  I I I ~ .  irr lambs. Ttra f ccd  

12 I ' c i ~ n c y  values were o1)1 1 IILIIIII .111d comparable to t h e  

v.1 I l ~ c ? s  r-<.ported by Heddy .~n, l  i\'t~tltly ( 1981 ) on cornplate 

I I r containing crop I I I + clrrd agro-indtrelridl 

by r , r  uclircts, Vahidulld ( 198.1 1 OII t.o~nplcto feeds containing 

KO' j t ) abu l  meal and Jo jiredtly . ~ r ~ c i  I4c.tldy ( 1985 a ) on rroryhum 

',I . 1:.1/1111xt!cI grass hay bcrseqi 1.: ~ I I I I ~  11.t c f C ! C ~ Y .  

'I'll<, C O Y  t; of 1 1 . 1  $ 1  ( 1 1 , I  1 W I Q I ~ ~ I I ~  l f ~ l i l l  V , I  I \ I I , . ~  

(J:. J 15.34, 15.31 and 15.16 o r 1  t - d ) ~ n p l u t ~ ~  fcedri 1, 2 and 3, 

1-, i ~ l :c *L ivc ly ,  were c~rnpar-~lblt. <IIIII cJclrc within rsireonoble 

1 t s .  'rhe decreased trt*lr.l I 11  c.osL of f e e d  par kg gain 

Z I  1 c .~. inplcte feed 1 t o  1 \,.I i . I  rl.fluction of d e c r e ~ o o d  

t L .  o r  these feeds (Tdblr .  0 )  . 

The results ot  yr-~/wt.h study indiceto that 

lower straw and sunf1ow1.1- t 1 l * ~ 1 1 1 : 1  car1 bc incorporated 

$ 4 .  (11,. source of rougth,~cjts 1 1 1  c . (~r~ , ! ) lc tu  fccdtr for lamtrs 

r. t i ~ ~ o c l t :  any effect on rjrowlri r 1 1  I:, and Eecd of  ficiency 

dl , , , g  with a marginal dccrc.as(. ~n cost of feed pcr kg 

livr. welcjht gain in place o f  c : ~ , r ~ v c ~ n ~ ~ o n a l  mixed qrorrs t i , ty .  

5.5 HFCTABOLIC STUDIES : 

5 - ' 8 .  i Voluntary Peed Int.rk*? : 

The dry matter inlakc!!; as per cent of body 

weic~ht (Table 10) for f a c d ~  1, 2 and 3 were 3.35, 2.89 



74 

.I!:(! 2 .69  k g ,  r e s p e c t i v e l y .  'I'he dry matter intakes wttrt: 

1 1  1 s i g n i f i c a n t l y  d i f  fc:l.cl~t L I I I I I ~ I I ~ J  tkle c o m p l e t e  Lce~ls. 

I V ,  there was a n  i s  of 15.92 a n d  24 .54  par 

c ' c b r l t  i n  d r y  matter i n t a k e  csr\ c-onrl)l,~tc feed 1 compared t o  

I t t  f e e d s  2 and 3 ,  r.~!vl)t%t.t i v e l y  . This may btN 

r t  t r i b u L c d  t o  t h e  h i g h c r  I > I - O ~ O I . ~  l o n u  of coarse p a r t i c l e s  

1 1 1  t ha t  f e e d  a n d  a l s o  to >IA 1 i i , l  t urn f cad ing .  ttubbel ct -- 
' I  I . ( 1 9 8 5 )  o b s e r v e d  n o  s iqn  1 I 1c . , 111 t  d i f  forcnce i n  mean dry -- - 

1 , I  t 1.1 111lcrke o f  cows 1 t .11  t : ~  1 1 1  . ~ I I I I  11>wt!r : i i l . ~ < j ~ !  dlld ~ - ( ~ I ' I I  

I :  A n  a v e r a g e  d d i l y  ~ i l - y  rt~.~tr*.r intoko of 23 q / k g  

IJ . /'J idas observed i n  s h w p  I c t ~ i  c~t~oppcd  ~ u n f  lowor rrtalkta 

, solc feed (Gorncz C n t ) ~  ~ & r . , l ,  1 '177 a n d  Plorof, et G., 

1 ' ) 7 b ) .  

', . 'i . 2 D r y  Matter D i g c r i t  i l>i l i t y : 

'I'ho digust A I , , .  l I , 1 I I 6 .  i t * l \ L : +  I - c c o ~ ~ ~ ~ L !  . t i t i \ \ \ ! < ~  

I 1 1 , .  threc t r e a t m e n t  I I (Table 11 1 wore n o t  

.. I , ~ r , ~ £ i c a n t l y  d i f f e r e n t .  Ill)v~~vc!r, t h o  d i g e s t i b i  1 i ties 

1 - k .  Y 1 i g h t l y  h i g h e r  ( 3 . 5  t o  .I . 0 8 1 )  on  feeds 2 and 3 t h a n  

err, c:un t r o l  f e e d  i n d i c a t  irbj t 11.: t SSM a n d  SHM were morc! 

1 1  r 1;c.s t i b l e  t h a n  MGH. I tc t l* l* /  ( I ' i t l C )  rccc,rdcd h i g h e r  d r y  

r . 1 ' 8  I e r  d i g e s t i b i l i t i e s  for c : , ~ L t  lc. f e d  o n  c o m p l e t e  feed 

I , , i , t d l n l n g  s u n f l o w e r  Y ~ C J W  : i o l ~ )  s o u r c e  of r O ~ g h d g t 3  

t r;,in c o n v e n t i o n a l  r a t  i o n  c ~ i r l t a i n i n g  paddy o t r a w  as 

r l,cl(jhdqi~ s o u r c e .  Hctlcly . ( 1 9 8 6 )  recorded 

:, i c j n i f  i c a n t . 1 ~  h i g h e r  ( P 4 O . O  I ) (If y t n o t t e r  d i g e s t i b i l i t y  i n  

s hccp fed c o m p l e t e  feed ccjnta in ing  s u n f l o w e r  h e a d s  t h a n  

t h a t  c o n t a i n i n g  mixed grass Il1JY 
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5.5.3 Organic Hatter Uiyt-st. i b i  1 i t y  : 

Organic matter ill1 a k c h  ('l'.~ble 12) decreased from 

( - .  :~Lctc? feed 1 to 3 as .L 1 ~ ~ : ~ 1 1 1 1  \ \ f  decreased dry rnattur 

L I . I  I ~ C  on these rations. ( 1 1  O . I I I I ~ .  tn.\tter i n t a k e  was 1 7 . 3 9  

LI I .  . 23. 01  per cent h i q t w ~  ,111 c-~~III!)~L~CC f e e d  than complotr 

1 I ',(is 2 and 3 respective1 y . 

Average orgdlllc. I ( I digout  ibilit ics wurc 

2 ,  59.26 and 63.21 I c . < , i ~ ~ l ) l c ! ~ e  feeds 1, 2 and 3, 

I ~ j ( % c : l  lvcly (Table 12). I , i l j c - : , t  i 111 lity of organic matter 

I. I no t  significantly 1 1  I 1 I 1 I stnong thu feeds. 

1 1 .  . v ~ ~ r ,  tho feed ~onl~lit~~t~~l : I I r i  r l ~ t ~ w ~ b c l  3.27 , I I I C ~  G . 0 8  [ I P ~  

~ * ( . I I I -  t ~ ~ ~ j t l e r  organic m a t t c ~  ~ ~ I I J ~ " ~ ~  ~ 1 , 1 1 1 t  L C  LI\L(II tha feeds 

I Q r~t~~lrlin~j MCH and SSM, r c * . ; l , ~ ~ c . l  ~ v c l l y .  I f  there were no 

,~,.c,c~,rtive affects ~L'LWI.I.II M and other dietary 

c ' (  ,I ~ponents ,  this incrc'~sc~ w 1 ! l ,rc.l'l)tlnt for 6. 54  and 13. 3 6  

1, : c c a n t  higher organic riI<tl 1 c . r  ( I  ~qcstibility of SHM over  

I . ~ n ~ l  SSM, respcctlvc*ly, I 1 1  :;t~ccp. Floras fi d. 
I )  rcported the O r ~ J . r l b I ( *  111~1cter digestibility of 

;i,f)c'ci c;unflower etalkv d:-; 4 0 . H  i)c?r cent. Hrsddy g. 

( I , d C )  rcported ~ignlflc:~j~ti l y  I t i c ~ l l e r  (P<0.01) otgilr,ic 

m., t. t e r  digestibility on t :o~al ,  1c.t 4- fced containf ng SHM 

cc mp;lrcd to t h a t  contairlinrj In1(;1I. 

5 . 5 . 4  Crude Protein Uigc:~r i bi 1 i t y  : 

S l i g h t l y  h i g h e r  i n {  . tk t  F: of crude protein werc. 

~ t , ,  :rvcd on c o m p l e t e  Peed I t.lr.ln 2 and 3 (Table 13) ae a 

reilection of higher dry matter intake on this feed. 
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D i g e s t i b i l i t i e s  wt:1 t m  n o t  s i g n i f i c a n t l y  

d l  1 I 1-t)nt among the 3 fecd:: i r idic . t t ing t h a t  tho crudo 

p~ u c \ * l n  from SSM a n d  SHM wkis  i . r ~ l - l y  d i g e s t i b l e  and t h a t  

t l i c 1 : ; \ .  coughages had no ; 1 ~ i v c > ~ - s t *  e f t ' t ? ( : t  011 crudo protein 

d ~ c j  L1bil i t .y  of other  i ~ ~ r t i i t t  : S l i g h t l y  higher 

cl 11 protein d i g e s t i b i  l i l y  I ~ ~ c o r c l c d  arr comple te  fecd 1 

i r ~ ~ l  I <.,ltc t h a t  t h e  p r o t e i n  f ~.t)nl M(:ll wits more s o l u b l e  t h a n  

I t  , I  ~i SSM a n d  S H M .  Flul,c$:, I , !  . - . I ] .  -- ( 1 9 7 8 )  r e p o r t e d  crude 

pi ' . I  In ( l i c ~ e s t i b i l i t y  of 1 1  I I I . i t  , ~ l k t i  i n  ollc\at> an 4 1  

I c 1 1 L .  

5 . ! ~ . 6  Crude Fibre DigotiL i h i  l i  t.y : 

(.'rude f i b r e  i ~ r r  ~ ~ k t .  \; I , 1 1  l w c b r .  in fecd 3 bcccru:.ro 

ol 1 1  s low c r u d e  f i b r e  COII! 1 . 1 1 r  1 4 Tho h ighor  

I I .  t 1 l ~ r e  i n t a k e s  o n  I I I I rwd ovur f e u d  2 wan 

1, I I ;. d u e  to its h i g h e r  cr l 1 1 1 c .  I ~ I , L ' c  content and p a r t l y  

t 4 I ,  I 4 j l 1 ,  I 1i1.y matter i ~ i L , t k . c -  I . I I  I 1 1  I :. 1a:ctI. 

The crude f ibrc t l i t l ~ . : ;  t i l ) i  l i l i e s  of t h e  an ima l s  

fc.1: d i f  Eerent comple te  t ( b d b t ! + ,  were n o t  differing 

s 1 1 j 1 ,  I t 1c.ctntly. Flores ct &. ( l a l i 8 )  reported t h e  crudc  

I ( i ~ q e s t i b i l i t y  of chu[,[,t.tl !,i11111crwer stalks as 43.1 

P C  I ( : ~ f t ~ t .  Reddy ( 1986 ) I , . [)or ted c r u d e  f i b r e  

d i t j , .  ; t i b i l i t y  of 50.76 per cc*nt r n  crossbred b u l l s  fed 

c ' c . ,  ; , L ' . c ~ *  c a t i o n  containing 51) ~ 1 1 . r  ~ ' ~ . I I L  SSM. Ruddy & s. 
( I I , )  reported no  s i g n i f  lc:<!nt i t  i Eferencee  among the  

c ~ m l , [ c . t c  f e e d s  c o n t a i n i n g  MGI1 ~ ~ r ~ t l  SIIM i n  sheep. 
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5 .  5 - 6  Ether Extract D i y c s i  itbi  1 i t .y : 

Ether extract int.ikt. ('l'.lblc\ 15) was higher on 

c:i~~:~,~lc*t~~ feed 1 due to I l i t j l ~ c ~ ~  1 1 ~ y  111atter intake on this  

L c t . t 1  1IiLi~~ complete f e e d s  I s ~ ~ ~ t l  1 .  'I'llough t ho  d r y  111,ll t 1 r 

I I was less, the t~iqll~*~- ~ . t r l ~ ~ l -  extract intake <)I\ 

c : l l .  I 4 . l  ia f e e d  3 than compll.! c .  t c.r.cl 2 was A reflection of 

I )  I ( 1 1 . 1 . 1 -  L-thor extract contc!~lt c)1 :;I1M compared to SSM. 

Ether e x t r a c t .  i t  Iilitic were I I O ~  

:; L ~ J I :  I f icdntly different cllllolrcl I 11,. ' t n i m d l s  f e d  complutr* 

f t . 4  a !  i 1, 2 and 3 (Table 15) ~ ~ r t l l c . ~ ~ (  1ncj that Other o x t r a c t  

f :  $ , I  all the rations wcls ~ \ c j ~ ~ r l  l 1 y ( l i ( ~ c t i t i b l e ,  Tho other 

: I digestibilitics r o t  1 111 this  investigation 

i J 4 . t  ' .  c.c,~npdr,lble to the v , ~  l r l t b  I I * I ) ( I I  ( by Iteddy ( 1986 ) III 

(. ' l ( .  t cd complete feud ( - I , I I ~  .I 1 1 1  illij biunf 1c)w~lr straw rlnd 

. J o l . , ~ r - c t f d y  and Reddy (1985 . I )  1 1 1  :,l~c.op fed complotu fr?c*d 

t:&,~~r ,rinincj mixed grass h<~y. Ill,\.ra.vc*r, thc!so valuom wcru 

L t ~ t : ~  r ttt.lrl the values rcpol,t I c l  11y [:(,racz Cabrcrtr (1977) in 

si~.b~<p 1-t-rf on sunflower s t d l l . : .  , l r 1 t 1  lccjddy ut g.  (1986) fed 
:,ll,, . , ,  c r ~  th complete feeds ('~,III .I I 1 1  I r x j  mixed grans hay and 

: , I I I ~  I Jr;wf.r heads. 

5.5.7 ~itrogen-free Extrdct niycstibility i 

The higher nitrogerl-l rev! extract intakes (Table 

1 6 )  zecorded on control t(:t (1  IIIJY bo attributed to 

in<-rcascd dry matter intake on f h a t  Feed. 

Nitrogen-free cxtraor digestibility was 

si5nificantly higher ( P t O . 0 5 )  on complete feed 3 compared 
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t*) (ithcr two feeds which we1.o ramparab le  indicating that 

11 1 l I )gc'n-f r a e  extract from :;ll.hl i g . 1 5 i  more digestible than 

1 I of MGH and SSM. I rr ~rrogen-free e x t r a c t  

i b l i y  of c o m p l e t e  reed 2 containing SSM was 

1 b 1  to the result:;  rcxptrltc^ld by Gomaz Cabrara 

( I ' r  I )  1 1 1  sheep  f ed  sunf l~>wt%t .,I .ll h . ;  .IS 801s feed. liocidy 

c a t  . (1986) o b s e r v e d  I I ~ ~ I I I L . I  t1itroyt.n-f roo extract - -- 

~ L O !  jtib~lity in s h e e p  t c b d  t . t~ ln l , le tc  feed containing 

s u r t l l u w c * ~  heads than t h , \ t  ( . ~ , ~ ~ t . t ~ r ~ i n g  mixed g r a s s  I r . r : * .  

I v r ,  n i t r o g e n - f r e e  t I I i l i y e s t i b i l i  t i a s  wir f ' i -  

I I by Reddy ( l i 1Ub)  1 1 1  I f cd  compluto iced 

I t i r l i t ~ r j  s u n f l o w ~ r  Y L C ~ W  ~ I I I ~ I  . I c t  j11.c:tldy ilrld I(cddy ( 1 9 8 5  

a ) r n :;llcc.p f e d  complete f ~ b c : t l  c . r # t )  t . I  I 11 L II(J ml xed rjra88 hay. 

5 . ( 3  13ALANCE STUDIKS : 

5.b. L Nitrogen D a l a n c a  : 

The d i f f e r e n c e s  i l l  11 i lr.c~cjcn intaka (Tabla 1 7 )  

; , (IIICS to dif ferenccs 1 1 1  y t r a , ~ t  I ~r intakes among tho 

All experimental , ~ I I I : I ! I I ~ ! I  o n  a l l  the feedr, ware 

c,rl i ,ositiva nitrogen bal#~r~t .r  ('i'dblu 1 7 ) .  Nitrogen 

rczt . l i t i on  did not d i f f e r  uigi i  J 1 t(.crllt. l y  w i t h  a l l  the three 

cc>i~l,lctc feeds .  Higher n i t r o g ( ! n  tr?tontion a s  per cent of 

i n 1  Llnd as per cent of .rb:,orht:d on complete feed 3 

in<: %,:ate better u t i l i z a t i o ~ ~  :,1 dbearbed nitrogen by 

t .  , t 1 supply OE UIICI (J  - 4  - 1  I . I J D U ~ ~  OP t ~ i g l a * ~ ~  

d i g e s t i b i l i t y  of nitrogen-free extract. These results 
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1 ~ t l c l  icats that SSM and ::ti?! rl.rcl no rrcgat i v a  effect on 

n i r t q c n  u t i l i z a t i o n .  ( ;olnt . :  I ( 1 9 7 7 )  observed 

I I I I luss w i t h  chop1)~:tI . I I I I I  l . i , ~ . r -  st,t l k $  i l k  pxccr)cc. 

s t 1 t  8 :>. 

5 . G . 1 '  C a l c i u m  Balance : 

rlccreased t r e n d  of' c . . t l c . i ~ ~ r n  i n t . a k c s  ( T a b l a  18) 

I ( . l i l ~ i p l e t e  f e e d  1 t o  3 11:.1y I ~ I .  tlue t o  diff~r~nced in 

111 ;! I - 1 1  ~ t * r  i n t a k e s  among t l r t .  I t $ t . , i t , .  

' I t  cillcium t I \ . , . I  t .  n o t  ~ i c l n l C ~ c - ; t r r I  I y 

I I - I t r i t  dmong the 1 1 1  I I tc t -ds .  A l  1 t I)'? 

. I ! ~ ~ c ~ i t . r f l  a n i m a l s  o11 , I  I 1 I 1 1 1 -  1 I f c*c\d~ M I I O W C ' ~  

 pi^.. I I I v c  cd l c ium b a l a n c e s  ~ t ~ l i  L I . . I (  I I I I J  L t l ~ ~ t  '111 t h e  r t : ( + c l  i 

cull L t !  rllc!eL t h e  calcium rc?q\r i I ( > l r i t * l \ t  ., of t t i 1 3  s x p c r i l n r ! ~ \ t  I l 

I I I . S l i g h t l y  h i q l ~ c r  I I I I ) c ~ l , r n c o  observer! c , t ~  

1 t . 1 , 1n,7y be d u e  ti, v, lr  I I (  I I J I I  1 1 1  l n t d k c  arnorlcj tllf? 

cj !  t ~ c . !  , . Ilowcver, Gomez C 1 ~ l ) l - t . t  . I  ( 1 ' )  I f ) reported ~ Q C J A ~ ~ V C ?  

vd 1 I I , , . ,  ~f calcium i n  sheep 1 (ill ,,lrilf la~wcr s t a l k s  a s  SL)J.C 

f l * ,  ! . 

5 . 6 .  1 Phosphorus Balanoc : 

S l i g h t l y  h i g h e r  [ , l l o : , l J l i t , r  11:; i n t a k e s  observed o n  

, I  f e e d  1 ( T a b l e  1 9 )  r : r l c j t r t  i ) ~  due to h i g h u r  dry 

i n , t t 1 6  r intakes o n  t h a t  feccl. 

All the experirncnt.~l . Intn la l s  an e l l  tho feeds  

+cjhr,::c.d m a r g i n a l l y  p o s i t i v e  phcj5j,ti'>r u s b a l a n c e s  i n d i c a t i n g  

t t l a  L t h e  a n i m a l s  could m e e t  r~t~c~:;r~horue requirements. The 
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1 : 4 %  were not d i f f e r l ~ i t ~  : 1 1 i c y  among ttlra 

di l I I l t r ~ t  tc!cds i n d i c a t i n c j  t l r , c c  ! ~ l j c b  . l~lrorus from MGll, SSN 

and .: l ib1 were equally ut i 1 I stvi the expcrimcntcll 

an l l r  i I . I .  Cumez Cabrera ( 13?7 1 t ~ o . , t ~ t - v 1 ~ 6  l o s s  of minerals  

14 1 I I , ~ I I \ L  lowt.>r stalks i n  I ) I . I ~ . I  I ( - I -  1 1 1 ~ ~ 1 1 1 .  

5 .  / PLANE OF NUTRITION 01.' I,:XI'I'H IMHNTAL ANIMALS 1 

Digestible crude [)r:-rt 1 . 1  t~ (I)c'P) porcentagocr wera 

n o t  . I ~ ~ I I  i f  i c d n t l y  d i f f  crcrll I I I J  I IIL! d i f  t ~ r u n l  f dudr~ 

( I  I t 1 ) . The d i f  feroncc:i I r t  l ) c ' l p  I I I L ~ I ~ L ' Y  On d i f f ~ l e t l t  

Eec 1 i i c a r ' t >  d u e  to differcri t . t ! ,  1 1 1  ~ l t  i tn.lttr?r ~nttrkuu. 

'i'lic t o t a l  d i g e s t  I I J I I  1 1 1 1 1  I I ( . I I L : ~  ('1'L)N) p@rcc?ntatjes 

wc'r r l o l  s l y n i f i c a n t l y  I 1 I I . r r t l o f ) c l  t h e  diffurcnt 

f c., . . . I l ~ w c v e r ,  t h e  cornp l (b t  I I t r . t l  '1 c on td  111 itlg S H M  11.rd 

2 .  :11(1 j. 94 pcr  cent t i l t 1 1 1 1  I ';'I !4 V ~ I  ltrc!:r ttl'rn c:omplolc" 

fcc4r- I .rnd 2 ,  respectively, I . , < I  t ltrs la.ry bo at tr ihutcr f  

t r )  t i  icjt ic-lr  nitrogen-free 1 I r 1 1 ~ l o : ~ t i L i l L t ~  ( 4 % )  r)rl 

t l ~ ~ ~ l  I ' i t  1011  than the  ott~cr l \ , # I  I I 1 1  .. 'I't~c (11 if C ~ L ! I I C : I : : ,  I 

r : r l t  ' lk(?s among t h c  f c ~ ~ l :  ,11 I ) ( .  attributed to t 1 1 1 .  

d j 1 1 . .  I-I),:,,:; i n  TDN contr?l~l  ; , r r , ~ l  { I  1 so to dry  m n t t c ~ .  

1 1 1  1 

Results of m e t a b o l ~ t :  ' * t u c l ~ ~ * s  revealed tha t  thc 

crc-,j, I cs i d u e s ,  sunflower s t  K .IW . ~ r r c l  rclnf lower heads can  bo 

sut,~,, & : . ~ ~ l l y  incorporated  111 I tueds as t j ~ l c '  

s o u r c e  w i t h o u t  ‘my e f f e c t  o n  n u t r i e n t  

u t I l i  . , ~ t l o n  in sheep i n  I *  o f  c o n v e n t i o n a l l y  used 

mj : . I *  1 grass hay. 



5 . t i  CARCASS STUDIES : 

5 .b .  I Dressing Perccntaclt .  : 

' I ' k  mean w c i r j l l t  o! ., 1 ,rlt;jii c b l -  rollc~pd f r 2 1 . , 1 

t . . ! ' J  kcj ('Table 2 2 ) .  ' i ' t 1 1  . 1 1  I) C ~ U L !  t C >  lower i l l i t  L ~ ~ I  

),I . { . L ~ ~ I L  of animals a t  I i~ 11  I ~ I J I  ~ r l g  of c)rc)wttr i r . r . r l  

( 1 1 1 .  t t \) 1 0 . 2 5  k g ) .  'rtlt* 1nt .  r r i  I . . ~ t  t q . i . ; s  y le lc l  for  or~lrnalrr 

0 1  ~ l l ( ~ ~ - c ' ~ l t  t reatments  L .~Ir i~j~~l  I I ( ~ I  ' I . ' ) !  t o  11.50 kg. '1'111: 

1 . 1  1 f i t  .;:,lrlg pcrcentcrc](* 0 1 1  1 I , , i + t s ~ 4 1 t ~ i  l),l:;i:i %~ll,i c . l l \ lb t  

L t t f .  \ , ~ * I I J I I L  were 47 .15  c t ~ \ ( l  I ;  -17.39 ,ind 5 7 . 5 9  6 ~ l l r i  

5 . . ~ r ~ d  b 2  .80 per cent I (. ~ , ( ~ c - t  l v t . l  y o n  fucbds 1 , 2 J I I ~  

I .  1 1  Llir:rcdse of about 1,  1,. I I 1 1 1  dl.c!naLnq !,c!r cVcr\l 

id s (1, t V C I ~  i n  dni~nd 1:; ! 1 1 1 I I t s  I I V Y I  ! ( - O I I ~ ~ J % I I  ctl t I )  

I * 8 1  0 1 1  other Lwc) ! t < t  ~i I 1 1  ~ . t # r ~  1 1  11  wdtb c:o~n[),$i-dbld. 

I I , I  c l rcss ing  r I I I C I I I  l r l l ~ r  l I ,  I t r t l  c ' ~ 1 1 1 1 1 ) I t l L ~ )  

( . ( , i l t C l i n i n g  MGI1 'tnd :;'.:*i $ I , ,  I , <  cluq* to thclr hig11e1 

c :  . : t I [ ) I  L' a n d  lower 1111 I I 1 1  1 1  I r L ! X ~  t+'i(:t cont.cnr 8 ol 

t i t ,  ( e  f c b c d s  (Tabla  4 )  c~lrij, 1 1  1 1  I ( I  1 . 1 1 ~  ccvmpleto fc:cd 

I . I ,,,, SJIM.   resto or^ - 1 1  ( j  \ . I  1 I t ( 19-14 ) and lbr icf: 

; i ! a )  / I $  Llnd 1980) reccjr4lt I a l ~ r ~ ' ~  ( 1  tlrc8:ialny [x!rcutrtdcjcs - - 
, I ,  4 i j t ~  r oughage  d i e t s  c ~ r i i f  w 4 , I I c I lbut ~ t l  tu lnc:r.lc;tl;rc*d 

91,  1 r 1 l and reduced acnorltlc < , I  r . . ~ r  c'clt~s E 4 r t .  t,owsr per 

, , , n o n - e d i b l e  orgnns ( I' 1 1 1 1 : .  , ! ' I )  rccordcd on E c ~ d  3 

, ,,,. , ,nothcr  r e a s o n  fl,r I I J ~ ~ I I ~ . ~  ~lt.ur;sing ptyr ccnt 1 J r 1  

. .  he d r e s s i n g  I I ~ . J  6 I ) +  l l j ( .  vsluc*n recordod 111 

L J , '  . i ~ \ - l d y  were cornpari~bll* 1 ( J  t i t ( *  vd lues  reported by 

cI1 , :  , ,,r jee et a l ,  ( 1 9 6 9 )  aricl l'r ~ : ~ . ~ t l  ct. a l .  (1981) .  -- 



Carcass Cuts : 

'l'he p r o p o r t i o r l v  0 1  I ,  I ,  rack, rihcauldcx 

a r i *  o < t s k  a n d  f o r e s h a n k  . I r r !  I k t  (Table  23) ware 

C~ I ,. t ' ~ i b l c  among t h e  threc* t r {. , i t  I 11  111 g r o u p .  Proportions 

r I ; v ~ ~ ~ - c !  h i g h e r  i n  d l  1 t I11  <II . I I I I .  . to1 l r > w r ~ l  by s t l o u l J ~ \ ~ .  

, I  , I .  I h ,  r a c k ,  l o i n  .rnd 1 I I . ~ n d  briukcr l .  'l'l~a 

t I p r o p o r t i o n s  of 1 ~ J I )  . ( , I  \ , c \ t i  i n  t h i s  study 

I I 1 t h a t  t h i s  pd1.t 1 1 1  I I I I *  c : a r c , t ~ ~  war) w t * I  I 

I I  1 .  The result:, w 1 . 1  . t 1 1  I w ~ t  1 1  c r :  

t 1 ;  I I ; ;  o f  Osman and  I I i ( I ) L l n ~ i  1 21. 

( I  ) .  

5. t j .  I Lean,  Bone and IZ,,t I ' I . O ~ ~ I ) I  t ion:) : 

The p r o p o r t i o n r r  ' t (  I ~ I , I I ~  <<.I ' .  I ~ i c ] t ~ r  i n  a1  t f <*c.rl:; 

f i .:I ( 1  I>y bone and f ~l t ( ' 1 '  3 1  i 6 . I  I ) . 'I'tlli! [)copo:-t ions 01 

1 , I ,  a  o r  o r  : I I 1 1  LO:$ wcbr-cb optimum ~ n \ i  

2 1  <I IJLL'  LO t h e  proport  1 0 1 1  I I . I . O I  ktcd by Jojireddy .ln,l 

!? t ( 1 9 3 5  b) i n  N c 1 1 1 , 1 . ~ ~  : . 1 ~ 1 1 1  compL(~ttb fdtecj!; 

C. 1 . 1 1  rtlrj mixed g r a s s  I I . I ;  I w S l i c j l ~ t  I;? 

n 1 I ,  I p r - o p n r t i o n s  were ob:,ibt V I * < I  I I I I -  lcdrl on Pocd 3,  bani* 

O I I  , . 1 1  2 and  f a t  on  fccrd 1 .  ' 1 ' 1 1 1 : ~  )nay bn attributcct t s ~  

dl!. I-crlc-cs i n  ~ o m p o s i t ~ ~ i r ~  ~ 1 1  r,(~1r1>lct.cfec*d~(hi~hdct t i b t c *  

ant! h,:,_.r:t n i t r o g e n - f r e e  (:xlt ,,*:I ( , : I  feed  1 and lowast CF 

~ ~ ; ~ ~ l ~ e s t  n i t r o g e n - £  rcx. r - ~ t  I . ~ l - t .  d ~ l d  f a t  on feed 3 ) .  

TI. r > r ~ , p o r t i o n s  were i n  ~1r .c  d ) t t !  t r q ( . < +  w i t h  the f i n d i n g s  of 

r t J I , i ( 1 9 6 6 ) ,  Lohse  and  K a  1 1 ; r * \ t  t ( 1968 1 and C h a t t e r  jec? 

e l  !,!. (1969). The higher I ,J\ I S , . ,  % s t  l,otio t meat on feeds - .-- 
1 , I , ~  3 i n d i c a t e  that MGH and 51tM were more effcient in 



\: : ' i > : ; l t  i n g  meat t h a n  SSM. 

Bone  : meat r . r L  J ( * . -  ( I : .'. r17 t . 0  1 r 3 . 8 6 )  o b i ~ r t l ~ ~ , :  

I r .  t i l l s  study ware hicjhc.:. t l r . & t i  I l i r > H e  d b t a i t ~ e d  by P r a s ~ d  

G 4 - .I l . (1980) i n d i c a t i n q  t I I . I ~  . I  1 1 llle feeds used i r r  thiu 

- i t  t d y  were e f f i c i e n t  in £ < P I  nr 'r t  i t ,n of tliqhar quality of 

r ~ c .  , l ill p r o p o r t i o n s  to bo114.. 

' ) . : A  .'I Edible and Nun-cbci i l b l  r b  Or-tjans : 

The p e r  cerlt of  I r q ) r r  - 1  ~ i l h l c  o r g a n s  (Tabla 2 5 )  

. J ~ \ J C I -  o n  f e e d  3 t l l an  t i l t 3  O I I I { . I .  two f ~ ~ d s  w h i c t r  wen-c* 

I while ttlc 1 1  1 - I . I I  c b d i b l r :  orcl.ln:r w . i : t  

. <:, i r  . ~ b l e  o n  a l l  thi! 1 I . I r . i + : i ~ l t r t t l  I n  1 1 ) w ~ : l -  

'., :\ic cjf e d i b l e  : non e t l ~ l ~ l ~ .  ( o r $ 1 . 1 1 ~ . 3  r ; l ~ i ~  o n  f e e d  3 Ltliit: 

I , < .  ot 11t.r two f e e d s .  

'I'he r e s u l t s  1 r I I alud~otl i r i ~ l i s * , t t  

. I  I htl. c o m p l e t e  f ~ l  ( 1  1 i ~ s , w c ? c i  h i c j h ~ r  d~.anr i r~ t j  

I I . I . I , I  i c j c  w i t h  lesser t j r  ~ ~ l ~ r r t  l I I , ~ I  . o f  non-edihlo o r g a n ? ,  

. t r , ( l  Iilghcr p r o p o r t i o n  of I i . . r t ~  r J i  t 11 1 c ' s t ~ ~ ' r  proportion o f  

I , I  I L I I L ~  i c a t i n g  t h a t  St1M w 4 . 1  : r r p . t  i t>r LO f4Gli and  SSM  ti 

rj4.r t L r l g  d e s i r a b l e  carcau:; (JI I  1 1  . I#.I c . 1  r$tics. 

The results of t l r  1:. ~ i i v c . ~ , ~ i q a t  i o n  i n d i c a t e  t h a t  

-,+, . . l c , w c r  straw a n d  I 1 1  twdd8 are patelht la1  

t  . ,t;ttclg': sources comparable 1 1 ,  1 1 1  <+:d grass hay and could 

1 ,  . ~ t  ~llzed in complctc? i f ohoc?p without atly 

il, i 1 . t  c.r lous effects o n  ~ J I  c r c t t  1 8  I ' ~ t a ,  feed efficionuy, 

nut rlent utilization a n d  CdCCttbS quality. Purth~r, 

su11f lower heads could form a Iwt tar quality carcass. 



CHAPTER VI 

S U M M A R Y  



Three isoni tro!;cxt~t a l ~ : i ,  I I C ~ I I  cereal bascd complctr? 

I ~,%i:; ir~lre formulated uulnq ( 1  lntsed yrass hay (MCH),  or 

( :urlf lower straw rnc?.al 1 , , I  ( 1 )  atinf lower lien<\ mt-a 1 

( .,lI:.l) as s o l e  source  0 1  I o \ ~ ~ j h ~ ~ q l ~  ( 50%)  and processed 

\ : ) 11163 s t i .  

l 'he p r o c e s s . ~ n c ~  : I  $ 1 1  eomp1ot.u ration* writs 

. \ , ( I  ~ J U L  t o  b e  fb.8.41, h. i . 4 . 1  . t11 t i  Us.b.83 pcjr q \ ~ i t \ t . l l  

1 . f t  cads 1 ,  2 and 3 ,  I i I 1 .  Tlla cost of above 

1 I 1 1  , i i e ~ c  81.127.41, R\.l 1 0 .  I H  q ~ t t r i  R \ .  1 1 4 . 3 7  pt)r q u i n t a l ,  

: 1 i v y .  Though, t t (..i1),3c i t y of the f cod 

I . l ' l .  i s l n g  p l a n t  was one t O I ~ I ~ I .  I ' I ~ I  tlour' far  convant i o n , ~ l  

a~c:,.r~t.r-ate feeds t h e  ~ ) ~ ' o ~ j t ~ r ' l  I I )  1 f m d b  wa% 

t r r l  l ;. 5 0 0 ,  570  and 6 1 3  ky 1 1 1 . 1  I 1 8 , u r -  due to inclrleion o f  

1 I i i l i ~ ,  low d e n s i t y  rough,~clc* :!!,I c 1 . 1  I .I l :i Mc; l t ,  SSM and .Ljl lEI l t i  

t i ~ t ,  c:ontplcte f e e d s  dt 5 0  I,, I I r r  I lcvcl . 'I'tlcsc c:ocsl~ l 1 

1 ' ~ . t i f ,  here t e s t e d  in a 180 1 1  I;. i j r  r,wth trial ir~volv~r~rj 1 I: 

i ,  1 ,  ) I - c  r.iln lambs ( 6  I n  c . ( r l . l r  ~ j r < ~ i ~ l j )  wcrrncd a t  2 - 3  mbrbt i t+ .  

f . l y e  and a metabolic l.r 1 r l i n v [ ) l v i n g  9 rams ( 3  f t c m  

l..,l:,~, of growth tr i a  1 ) r l : .  I I I ~ J  LI eompletol y randr>mizorl 

d t 8  . I  ( j r l 1  t o  study the e f f e c t  (,f tltra f e c d s  on growth, feed 

, , I  t , c lLcncy ,  n u t r i e n t  clig~.::t i 1 . r 1  . . r r r < l  utilization, A t  t t ~ r !  

c ! r i , f  of the experiment,  2 r~"[~r -~ ! t i f .n ta t ive  rams from each 

tp were slaughtered t o  study the carcass 
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T h e  a v e r a g e  d a i l y  k ~ . ~ ~ ~ i ,  were 76.17,  69.00 and 

6 1.83 y for feeds 1, 2  a n d  3 ,  respectively. Dry matter  

11,.  ,\kc per  kg g a i n  ( k g )  ant1 c.nst ot feed (111.) per kg g a i n  

( , I \  1 -o rnp lc t e  feeds 1, 2 alrd 1 ~ 1 ~ r - t ~  1 0 . 7 7  a n d  15 .941 11 . 4 5  

. 1 4 .  3 1  and 1 1 . 2 1  anci I .  1 I ~ b s p c c t i v o l y .  Avor,rgi+ 

~i L Ly g a i n s  were n o t  ~ i l j l l  i I I '  , I I I ~  1 y d i f  P e r ~ n t  among tho 

: I Though t h e  f eed  ('1 l I r.ic-r~c.y was b e t t e r  o n  feed 1, 

t r i l .  cu:;t o f  feed per kg  1 1 v c .  rdlxlcjht g a i n  was l o w e r  on 

I 3 t i  3 .  

V o l u n t a r y  i nt..ihab 1 1 1  ,!I-y m.11 t t?s was 1101 

s r ~ ; I I J  1 ~ ~ ~ l n t l y  d i f  f ercnt  I I lie atteep fed w i t h  

( i ~ I I c r - ~ - , n t  f e e d s  i n d i c d l . l l ~ < ~  111 .11  a 1 1  the feeds woro 

. I 1 y p a l a t a b l e .  I I 1 t I y lliyhor (P<0.05) 

. G  , 1 : a . 3 j ~  I b r l i t y  o f  n i t r o g c b ~ l - - ~  I t s s t . r -ac t  W ~ H  o b ~ e r v e d  0 1 1  

I I t i  I .  D i g e s t i b i l i t i c s  c ) !  t l r  y rlt,lt.tcr, o r g d n i c  matter, 

t t I c x t r a c t ,  c r u d e  t 1 I ,rrid c r u d e  f i b r c  r r t S r l .  

i., : 11,1rablc  o n  a l l  the t 1 , I *  . A l  I t h e  ~ x p ~ r i ~ ~ l t + t i f  * I .  

, , I .  i~ I r l ~  were o n  positive: I I  I I I 1~rjl.11, r:c~lciurn a n d  p t loa i>l~ot  \ I :  

, , I : ;  w i t h o u t  a n y  Y i c j ~ ~  I I I C . . I I I I  c l i f f - c c u n c e  amony t i 1 1 ~  

L t i s .  l l i g h e r  d i g e s t i b l r  (:I I J ( ~ , .  p r - o ~ e i n ,  t o t a l  digestible 

I l c l ~  i t > n t s  and digestible c11q.l-lJy 1111akcs  were o b s e r v e d  0 1 1  

! ( 1  c t r , l t . a i n i n g  MGH d u e  t o  1 1  I rjI11.1 {lf'y matter i n t a k e .  

T h e  d r e s s i n g  pl : rrrcrr t~lr jcs  of carcas8es  were 

1 1  ~aj~i ,?r  on feed 3 e i t h e r  or! l i v ~ !  w e i g h t  b a s i s  or o n  empty 

;,,. i ;  \qc.icjht b a s i s .  Thc prc)l,c$r I lc.11'3 o f  leg i n  the cakcdss 

: I S  I ' 1  I; i g h c r  followed by ' i t l ~ > l 1 1 ~ ! * ' 1  $ I I & J  n e c k ,  rack, l o i n  a n d  

I ( ? s h a n k  and brisket o n  d l  l 1 h c  feeds. The bone : meat 
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I . '- LOS of t h e  rams fed tllr&\ cx>n,pk=t~. feeds ranged from 1 : 

-'. , i to 1 : 4 . 4 5  w i t h  hlcjl~,h:.t I , \ t  La or1 feed 3 .  Highest 

i l l  i . i , ~ ) l . t i u n s  w e r e  observed 1 < ) I  I , * . l r l  CIII f e e d  3 ,  for bone on 

1 , , I  2 and for fat on f v ~ ~ , i  1 .  ' l ' l l c r  ratios o f  o d i b l a  non 

. - I :,1,> orcjans were lowest ( 1 1 1  I 1 (.<I 3 .  

'I'tlC r e s u l t s  0 1  1 1 1  1 .  . I  lltly l l l ~ l 1 ~ ~ . ~ t ~ ~ i  t l l . l t ,  b:mbt, 

:]II! . ;  L L  L' p o t e n t i a l  roughage. 811 I c ' t b . i  cmqmrable t o  MGIi and 

(. 1 1 ~ 1 ~ 1  bc utilized in thc t O L I I  r ~ l . i t  ion of cornplato foods 

I # I  111.0wing sheep w i t h o u t  I l l ~ b I o I . ~ + r l o u s  of f c c t s  011 

I . I ~ ~ ' r l t  u t i l i z a t i o n  a r ~ d  <.CII<..I * l i t ~ . l l j l y .  
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