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!lomcereal band,  two low aost ready-made complete 

rations, lrsing untreat&/ ' l~~  troti t  4 gro~old whole oat ton 

plnnts (GICP)  as sole source of roughqe (46%) ware formubted 

and procoasscl in to  uash nml pel le t  forms. The O W  -8 t rea ted  

w i t  ti anhydroutt ammonia ('115) a t  3.6 per o a t  l eva  on d ry  

matter h n l s  a t  roan teap@rrature i1.r polythme bfqs m d  p r v s ~ ~ e d  

f o r  42 days. The r a t i o n s  containin mtrmted OlCP were made 

isonitrogena~la as  t h n t  of treated rrrtiona hy sopplom(w1t1ng 

w i t h  1.E per cent Ilrea, Ihe reaqxltlflg four sxperimontcrl 

rat ions ware (1) Complete feod (mah) with ~mtrcratod QIdCPl 

(2) Co~plste fwd (ps l l e t )  w i t h  tmtrented O1.CP) (3) Camplete 

feed (mash) w i t h  Yl*treated O;CP and (4) Canplrto fwd ( p e l k t )  

with Yl$-troatod OhCP. 

Four matab, lc t r i a l s  irivolving 4 permanently f i s t a t a d  

male ~ u r r n h  buffaloes in a 4 X 4 l a t ln  aquare, a &day growth 

t rhl  involving 24 cross-bred male oalvsa (6 in e ~ e h  group) and 

a metabolic t r i a l  l m o l v l n g  12 CrosbWd na1e calve8 (3 f r a  

eaoh group of growth trial) ware oonduatd t o  arssss  the nutrl- 

ent  uti l lgation,  Cpowth rate, feed of flcienoy and the rum 

fementati  on patterns. ?litragen oonstitrnnts, total vo la t l l e  

f a t t y  ~ c i d s  and p1I values were determined on strained rlmn 

l iquor of buffaloes taken before feeding ( 0  homr) and a t  2, 

4 a d  6 hours post-feeding. 

h o n S 8 t i o ~  inoreerred the  mudr protein oonl;mt of' OWCP 

frm 7.R to  16.0 pw cent. Voluntary intake of d r y  artto, 



organic mntter and gross energy ware Inprwc#l by amonlation 

and their d i g e ~ t i b i l i t i e ~  uero hprovd by amanani~tion aa 

well na pelletimtion I n  both apeciea, TIm~evar, a deoreclad 

trend in crude protein dig(-s t ibi l f tp  Ha3 ohsomod vlth NI5- 

ermted O!.CP, Vitrogewfrcje extrclct d lees  t i b i l l t y  WR6 h p o v d  

by ammnin t lon  and polletring i n  bufl'aloes a8 w ~ U  as fn calves. 

Di~eet  ihf l i t ies  of crl~de fibre and a l l  thtl Van '3eat ~ O m p o n ~ t 8  

were lmgrovclrl hy amonkt ion h i t  not by pal26 t h a t i o n  In both 

the 3pocles except for t~mice11U108e i n  buffnloera, A l l  thr 

animls  were on positive nitragen, oaleian and phoaphorw 

balanoas, n ~ r f f a l o e ~  show! higher ut l l lmtlon of nutrimto 

than celvea on 811 t h e  rntlons. 

HQher averrlp,e rlally gain was ohsarvod i n  UalvefJ fad on 

rations containing "J!S-trmtd O'JCP, Polletlng imp@fd avoraga 

d a i l y  p i n  only on ration contnining tmtrmtlld 016P. Fred 

efficiency was lmprmed both by annoniation and pelletbation. 

Amnonlatlon of G:GP lncren?l&. the  cost of feed per kg weight 

gain, 'he aoncentrat ions  of total  nitrogen, ~Cklnsolrrbla 

nitrogen, residual nitrogen and foal and protaroal nitrogen 

lncretrsed with amnonlat Ion nnli pel lethat ion whorear a reverse 

trend was obaerved ice amonla nitrogen. FkUl ammoniation uld 

pelletimatlon decra~aed tho pII values of strained rlrnen liquor 

w i t h  a aorresponding inarmso in total v o l a t i l e  ra t ty  raids 

concmtrationa, h e  conamtrationa of a l l  nitrogen fractions 

and t o t a l  v o l a t i l e  fat ty  acids wwo highest a t  2 houra 



goat-feeding and then decl ined alowly except for r e s i d d  

nitrogen t:hich showad peak a t  4 hours p o r t f e s d i n g .  pH 

was lowest a t  2 hours poet-reding ~ n d  increased slowly 

thereafter. These results swjgest thnt  the nutrlt lve  

V A ~ U ~  of ni.Cr ann be improved by ?:S-trmtrent rnther 

t h a n  urea anc! further lrnprovament by pelletlzatlon. 



CHAPTER I 

Introduction 



Ar per ert imtes of Vaticnu1 Camnlasion an Agrlaulture9 

NCA (1976), only P& of the fodder a d  l/4 of ooncentrak 

required for provldlng adequate nutrition to tho p r ~ a n t  

livestock population are produced in the oountry. It has 

been crstlmeted (FAO, 1979) t h a t  livestock production rhoad 

inarmre by 4.7 per arnt annunlly batween 1880 and p00 Do 

noat the needs of the human population, Adequate feed rc 

sources to  aocoraplish this increase w i l l  d s p d  *on the 

proper trsr of forage (graxd and preserved) and of mop and 

agro-lnd~utrial bpprodrnta, plun greater me of feed p a i n 8  

and concentrates, In slang area8 feed aanagmont spstams should 

be developed to dontrol misueage and proper use of rango and 

other feed reaouroea and t o  wixiraisr the utiliaation of forago 

avallahls to am11 farmer, who own arximun nmbrr of aat t lo 

and baffaloes which w i l l  have pat Impact an the rural roonomy 

of the weaker recrtlonr of the society. 

Ime mln drawbacrks with poor quality dry for!derr which 

comer I n  the way of utiliwstiosl by rumhants are low  voluntary 

o o n a ~ t i o n  and poor utflization, The energy omtsnt of them 

n a t e r l l a  1s poorly utllisrd by tho ~lcrobfr l  population i n  

the rumen dua to tho peaenae of l i g n ~ a l l u l o s e ~  whoso a m  

nentr are either indlgastible (llgnln) or aat an a b r r r l a  

betwarn tho potmtirjly digwtlble fraction (arlldloaa urd 

hemioollulora) and the d ig ra t ina  mrymarr 



floweve, the lntake Md digestibil i ty of crop r e a l d w  

may be increased by physlcal and ahmical trmtmentr. The 

nutrient intake of low quality roughsgas nap ba increard 

by reducing partiale s i t e  and incrclaslng density as in p d l e t  

ins and ahsmloal trmtmenta lncludin(r the use of .1kallss llke 

anhydrous amonla and sodium ~ r a a i d s ,  The advantage of wing 

8% Rg conpariaon w t t h  NaOR l a  lnainly t ha t  tho inareasr In 

the microbbl requirmnnt of nitrogen when the po0arti.l dS- 

gost ibl l l tp  is  lncrmsd 1s supplied by whiah Is abrorkb 

by the atraw.  Another pl.aeticlcal adrantate i a  thnt  aa whan%e.l 

prwerrina of the atraw i a  roqulrd before trmtrnnt. Fwtha, 

an excras of aaanonk i n  the wlne may be a mef~i l  nitragan 

fer t i l ieer  whorear an eucerrr 101 my, in the lmg-term potred 

harmful t o  so i l  structure. Moreover, anhydrous amnonu has 

been shown t o  lmprova the nutritive valurr of lau q ~ ~ a l i t y  

farages rwh or awn utovor, wheat rtraw, p a s s  bay @to., by 

revera1 wri ters a l l  over the uorlb. 

Il-10 oonarpt of aompletr d ie t  a y s t a  hnvs bean krtroduoul 

In r w m t  rmrs ln most of the developed countries w i t h  We 

ria of siapliiflng the  fedgng high yielding dairy crows ao 

that labolo i r  m r d  a i l a t  mnlnteinlng tl#htar aontrol of 

e w e  nutrition urd also f a a l i t n t e  the us0 of l ~ r t e o s t  

method6 of fornulation. Ruwaver, the aomplete d i e t  aanaept 

aould br utp lo l td  Ln moot of the ~woloplng and andor-dmelopd 

countrfoe, where there is revere r h a r t a ~ r  of fd #tuffs, & 

ordm to u t i l l . 8 ~  locally available arop rmid lm, agro-indmtrhl 



bppodwta and waster for developing l8rcaost rmdpmda 

b a l m a d  feed6 whiah would b of lammar me in aumesaful 

~ l o m e n t n t l a n  of llveatock drvelopment p0grm.r among 

tho rslrglnal and sarrll farmrrr, landleas labour and other 

weaker section of the society and alno helps Fn augmenting 

feed roaouraes for ef flclutt utllisatlon nutpien t s  for mxl- 

miring llveatock gsohotlon, 

Andhra Predash g t n t e  1% erawing aotton fn R vaaf area 

(4,36,M)O ha). R e  *ole cottoq plant after the l n n t  pfakina 

of aotton w i l l  he thrown either 88  waste or used as f'fr~voad 

in some villages. Dw to Lntroduction of new hybrid mrietier 

which ate grown In black cotton s o l l s  and are being lrrigstul,  

ruoh varieties even after lailt  picking of cotton would contain 

about 26-30 per cent of leafy mterlal, About One l ~ k h  tmnm 

of dry matter i r r  estiantd to be pr681lcd every ymr from 

theao waate aotton plants, 

In thir atudy, an attenpt wail Iran* to ut l l i sc ,  dry whob 

cotton plants nf tar that l n q t  pick in^ of eattan as sole source 

of roughage In the complete P ~ d s  for rruninnnts by applying 

d l f  f s n n t  proeelsing techniq ties llh anbflrous ammonia trenb, 

mmt, u r h l l n q  a d  pellestlng. The fol'towlns: obsssvatlonu wm 

rscgdeds Wfwt of rnhydraw ammh treatnmt on gro:md 

w h o h  oot ton plant on volrmtnrp Intake d l ~ e ~ t l b i l i t y  and n u t r t  

ent u t i l i s a t l o ~ ~  In nurrah btxrf'aloas awl growing m~s-)creb 

calvw. B e  effect of ireding there rations on growth rata 



and f e d  etficiency amonr: crons-Wad cnlvarr and cmt of 

proatassing and t h e  aant of complete feeda ware also asoerurd. 

'=ha rimen Cementatton st lz~les  were also Lnnbrtaksn t o  find- 

out  the pkttern of verrio~~s nitrogen f'ractlma, pT1 and t o k l  

v o l a t i l e  ibtty ocids in the riilaen liquor a t  dlffarent pcslodr 

sftar feading In bflfaloen. 



CHAPTER II 

Review of Literalure 



Agr a - i n 4  11s tr fa1 hglepf.04 rr tcl anla crop r e8Ldues form a 

potontfnl rrolarcs of anorgy for llveltock, lrldd cotton plants 

~ f t m  l ~ s t  picklnl: o1 ?'no oatton and the by-product mom cotton 

ginning induetry can I$ usd as roughage source in rminantm. 

min a d  fiouhlcek (1968) found that cotton 8in tzaah 

when fed as part of rot~ehaga, was bqtllll to a l h g r  in the 

p r d ~ ~ e t i o n  of steer gtzinrr and thnt the silage-gln Washt grain 

mixture produced flbslrabla gnin in nt@@rs. 

Arndt a. (1C380) treated cotton asnt bpproduat 

(CTP) w i t h  4 per cent Ha011 and fad a t  70 per cent of tha totrl 

dietary intake to #raring lamb and a runen firtolsted aherr 

fiodlum hflroxi.de trmtscnt doarr?nsed orgenic mttw, orllltlorm 

and l i g n l n  content of C v  and inormsd aah content. Mgrstl- 

b l l l t y  of  dry m a t t e ,  orgnnlc mattaa. and coll m l l r  m e  inmrrra 

kit had no s f tec t  on a ~ l c i u a  nnd phorphorm balancer, 

Wn-Ohedalla and Shefet (1980) ground cortru~ rtraw and 

t r u t d  with 46 par eent h0ii fQ, ?kGW100 g dry stmu, for 

60 dam ururoblually or was mtrutsd or trwted with ko!I, 

plaaed in  a alarm a o l w  and had o o w  gar ~ s r e d  through 

i t  for 1 horn, @one trautment lncrrssed cel l  omtonta but 

dearraad tho popoftlono of AD&', oellulose and lQnin+ &Oil( 



brd opposi te  ef focts. !femlorllulose i n  t h e  a r l g l n r l  untreated 

straw, 11.6 per ornt of organ10 matter was deoraascid t o  2.8 

p a  oen t  by HaOH, t o  8.4 per  cent  by oaone and to 4.9 per aon t  

by NaOH and omono. Digestibility of organia vtter was 33, 

48, 66 and 66 per  a a r t  respectively. 

U t t e r ,  - 0hde l l a  a. ( l B F ( 1 )  reported that NfGOR 

d l a  not a f f o c t  the l l g n i n  o o n t m t  but omne docreaad l lgnln 

and hrwic~ l l r i l o so ,  and Increased a e l l  c m t e n t a  by 50 p r  ornt. 

Tho plf of ootton atraw m a  reduced from 6.11 to 2.a) by oron., 

probably d u e  t o  the  f a r m t i o n  of organla aaida derived fm 
t h e  0xidUbd 1lgnL.n. m t r a v l o l e t  absorbing suhstancea, In- 

c l r d i n g  phenolio components ner. apparent ly releered.  Orgutlo 

wttor d l g e s t l h l l i t y  m s  deermudl by m e  than l00 per a a t t  

by tho osom treatments  as a resu l t  of the prrtlnl aanvrra lm 

of a e l l  n l l a  i n t o  c e l l  conten ts  and the l n c t r r d  dogradation 

of 0.11 w A l l .  

Arndt and liichardson (1982) lnd ias ted  tha t  dry n n t t w  

d i g s a t t b i l i t y  of NaOH tra8ted ootton p l a n t  b p f f f d u o t  wU 

lncra8rd by ronenrin,  t h a t  NaOH truted C V  -8 +qd $0 

corn  silage and arrporior to eot ton  s a d  h u l l s  far @Wing - 
f ln l sh lng  h b r  and t h t  1QaOfl treated CW vrrs Srtg6ri0r to 

rnOrwtd CBP far growing fowllot rtearr. 

8.3 @ F E T  OF m O ? a I A  TRE3a(FIT OF LOW !aUALITY HOUQHAQGS ON 
COHPOSXTICN, bRO'Jm1 AYD RlTRIETtT !RfLIZA'PIOft 

Anhydrano ammonia t r eab ren t  of poor qmll ty  ra~gbrrgu 

has  been ehwn to produce t h e  noat proa i r ing  r r a u l t r  by 



Hubsr and Mntnna (1W2) compared the f edlng value of 

eorn silage treated with an amonla aolutlon e t  anriling 

with thst of metrea ted  anc? crontrol ellagaa in dairy mttla 

rations. Cf a l l  ellage rations with no protein aupplarntt 

heirera at@ more of the ~aramlatd than tha crontrol silage 

indicating a fiupW1Or prot eln nutrition. Laotatinp: ems 

s h w d  higher n l l k  yield fed amonla and urea-treated allages 

than fw negative oacltrol r ~ t i o n s  with no addad nitrogm. 10o 

s lgnlllcant dlffermncea in  production ware notd for cows frd 

control, ma-treated or amonla-treated silages a t  equal 

d letary nitrogen. 

Tho e:iprimentr conducted by kkiss Bf, $J,r (1972) Mt 

c s t d  that optimal processing aondltima were to t r ~ a t r i ~  

~ P R V  w i t h  5 p a  oant of adtled ammonia (by weight) and 30 p a  

a n t  of vator (by wolght) for about 30 days I n  ambient 

r*ture. adsr those oonbltianr, entymatla digestibility war 

incrused by U p s  cent  and nitrogen oontent by l33 per omt. 

'Jp d usat lbillty trial@ also rhawed ant~ancod d tgertG 

b i l l t y  of trwtd straw. 

OIrrrtt fi a, (1974) d e f i ~ i b d  impto+d f a d  h t a k e ,  

dally R A L ~  and eallulorre digsatlhility by armonb t r ~ k r m t  

of rice mtmv i n  cmparatlv~ rlawht*, fmbinbrnd dlgerfion 

triala with lambs. Further, awonia tramtmnt imprlrrd lanb 



g a i n s  by 35 par a e n t  which was w i n l y  due  to lrdproved cellulofia 

digestibility and an  increase in f e d  conamption.  

Rounds and Klopfenstein (11374) showd improvcrd '& wc 
d r y  matter digestibility of' c m n  cob8 with rJ$OH troatmenf. 

Combining N I t O H  trmted cobs wi th  corn s i l a g e  pcmoted daily 

gain and feed e f f l a l e n c y  In lamb eqwl to corn al&ger 

Kbapp (1376) observed increased IVMD and IVCW 

of fesaw hay by 1% t rea tment ,  They felt that a a t t l e  will 

r e a d i l y  conrune aam~niated hay wi thout  adverse &recta and 

t h a t  d i g e s t i b i l i t y  of highly l i g n i f  led materials such a8 

c o r n  stollrr, corn aoba or straw s i g h t  be s tgn i f l c ran t ly  in- 

areased by 1% t r e ~ t a e n t .  

Garrett a a. (lW76) repartwl t h a t  815 trantment of 

r i c e  s t r a w  fed a t  73 and 36 per aent t o  lambs inproved feod 

i n t a k e s  rntl dai ly  g a b s  ompard t o  untreated 8traw. 

AGRabbat and TIeaney (1B7@ R tat& t h a t  a n h y d r o u  

amqonia t r w t m o n t  of wheat ~ t r a v  i n o r a 8 e d  t h e  d l g o a t l h l l i -  

t ies of energy,  n i t r  *en, Am' and oellttlose l n  aprttm wetham. 

P e r f o r a r n c a  of k w b a  in a growth trial i n d i c a t e d  that the I 5  

treated s t ruw r a t i o n  contained consltf orable gred u c t i v e  energy 

r e s u l t i n g  in 86 por aont h igher  galnu and 69 Per om6 high* 

ford eff i a i e n a y  than on tha m t r e a t e d  straw ration. 

Treatmt with urnonla (3s based on t h e  d r y  weight of tha 

rubrtate , gave aonrrldarablr l m p o v r o n t  ln  t h e  '& w* 



organ l a  miittar d igrse t l b i l i t y  of Jerusalem artlahoke tope 

collected a t  t .her harvest  atc~ge, sorghum grain crop reridue, 

vhoat o b f f  and poor qlmli ty  g t r t g s  hay. All thaatrferial 

rhowd large lncreares (about 2 to 4 fold) in nitrogen mntmt 

after '7% be?tment ( Coxworth a., 187R). 

'forton (1978) with grov in~  '!ereford steers fomd hil*her 

ln tnkae  of ' 1% t f ea td  wheat, hnrley R+ o a t  straws. Appa- 

rent ~ i q e o t l h i l l t i e s  or dry m~tter a rld rnrl&-'e fibre were higher 

in ammonietd wheat awl oat straw than tho mrrsspondin~ 

trgntd straws,  'loither s t r n w  Iqt~ko nar dry matt* Aigast l -  

b i l l t y  were lmpoved hy ammiation when srrpplentents were fed 

though arcrde fibre dlgl3stihility was increrised in w h a t  and 

oat strrtw rations, 

Kernan and Coxworth (1978) dascribad a pr:ictical msthod 

of t r m t i n s  straw with ~nhflr0Us ammonia on an 'on-farm'rcala. 

They reported typical  lmprovanents in Nwpaw. whmt straw 

from 3 to 8 par cant crude protein and frola 33 to 44 per cmt 

digestible organia .str;or and t h i s  pav ided  a ralntmanca 

ration for wintering prognant cowsb 

Tobrla (1878) ob~srvd increase 9.n CP content 

and decrea?re i n  VW aontont  o f  rice straw nnd rice hunk by 

anhydrouo ammonia treatment w i t h  i n c r m a i n g  amanla upto 

6 or 14 per cmt and with d u r ~ t l o n  of t r m t m n t  for 15, 90 or 

60 daya, Other aaponentr were not affected, 



Oerratt BiJI. (1879) oonducted coaparat l v e  slaughter 

f m d l n g  trials (sheep an3 oat t l e )  wi th  a o n a u r r r n t  digestion 

exptmiHntn  (lamhe) t o  determine t h e  value of a l k l a  treated 

(??am o r  ?T!g) rice strnw in d i e t 8  &t 72 and 36 par sent* They 

observed s l n i l a r  general p t t a r n  of reaponre  for lamba and 

rtmao. The ilieta omtainlne: 73 gsr cent t r e a t 4  r i ce  s t r a w  

were c o ~ a ~ m e d  l a r g e r  q i i a n t i t l n ~  and lens f a d  was reglilrd 

per u n i t  of :ah when conpared t o  rssi.ilto w i t h  untreated s t r a w  

d i e t s .  The t r g a t e d  s t raw d i a t s  also had h l ~ h e r  net enegy 

values, D Q e s t i b l l i t y  o f  mr;anic s t t W ,  Cell Wills and 

enerrgy was higher f o r  noat 72 per cent trated riae s t r a w  

diet%, flitror:an d l p e a t i h i l i t y  wns lower f o r  those  b l e t a  aon- 

t a l q l n g  the  t r e a t &  s t r n w  a t  7!? por cent l e v e l ,  t r e a t m e n t  

~pproxirmtely doubled the nitrogen content of tho straws but 

t he  ava i l ab i l i t y  of thia ad(;& tlitrogan ma not knovn. 

newton and Staeoy (1979) ohasvod l n c r m a d  d l ~ e s t l h i -  

l i t l a a  of d r y  matter, o r n ~ n l c  matte, a r d e  fibre and groan 

enorqy of rqt iona co~txitninln~ ammmln treated clweal straw8 

(barley, o ~ t  and wheat) 'ban those, armtalnlng t h e  amresponding 

u n t s m t e d  straws i n  steers, 

,%laban pf, a. (1979) s t ~ l d l e d  t h e  o f f e a t  of N%OIi 

t r e a t m e n t  of wheat s t raw with  d i f f e r e n t  mois ture  l e v e l s  

(10 t o  16$), atad a t  r o o a  t ampera twe ,  for differorit 

p e r i o d s  (1 t o  BO days) ,  my8 p o e t t r e a t a e n t  and wata lmel 

had r i g n i f i u a n t  l l n r a r  e i f e a t s  on both  IValD and t o t a l  



ni t rogen  eontent.  tQItO1l  t r e p t a e n t  decreased straw haair  

aellulose ~ n d  9DF fbiot iona and l n c t e s s d  R l g e s t i b i l i t y  of 

UM' , ADF and oellulose f rac t ions ,  

Lowlor and O'shea (1978) fed untreated or ammonia 

t r s a t ed  (3s anhydrous amonla for 30 and 66 days) wheat 

s t raw to a p p o t l t a  with s?ipplewnt of barley or a a m c e n t r o t e  

mlxtura with 16 per c e n t  crude protein to 1 2  wothor larabs. 

Digerc t ib i l l t7  of )& m' dry  mtter was 16 and a& 

war 14.2 per c u r t  un i t s  greater with amnoniated than with 

untreated atraw, With amon la t ion  the  ortrde protein l n  tha  

rtww increased from 3.1 to 7.6 per cent, Intake by lamb mm 

30 per cen t  g r e a t e r  for amonlaterl than for untreated 8tr.v. 

Rarrls and ).favat (19AO) attrdied t h o  effsat of aasaonlatlon 

and grinding of a a n  stover  i n  steers adding urea to un t rwted  

ratiot?fI, Amnonlat ion and grind lng lncraesed t h e  d i g e s t i b i l i t y  

of d ry  matter  and energy. h o n i a t i o n  increased t h e  digearti= 

b l l i t y  of DM, OH and RDI whereas grlndlng decreased thr 

d i g e s t i b i l i t y  of OM, Q! find VDE' aompared t o  shopping. 

Tohria pf; & (1980) inferred that the n u t r i t i v e  

q m l i t y  o f  roughagaa, i n  pmticorlar those aontalning a high 

proport ion of h t m i c e l l u l ~ s a ~  MY k aonsidsrably lmpravd 

by trcuatment with a~monla. 

Rmnuda grams hay u n t r u t d  and t r m t e d  with anhydrous 

amonla t o  i n c r w r e  orude pote in  *om 8.m t o  1CI.88 was 



given t o  a p p e t i t e  f o r  42 days to  2 groups of 8 tnlferr a 
pars old  and weighing Tlli l b r  Daily gain8 were 0.66 and 

0.76 l b  for slmllar d a l l y  lntako. M g s s t l b l l i t y  of d r y  

matt* of mtrrated and treated hay was 6E.8 and 61.8 pap 

aont  (& &&Q@ and 64.e and 64.4 par omt @ &  m* (Utloy 

&am, 1-1. 
Zafm (1980) r w u r t e d  that trsetment of atraw with 

amonla lncreamw it9 d l g e u t l b l l l t y ,  fwd value and arlrde 

prote in  a m t e n t .  &vmia reahts with acetyl groups of 

r traw to i'mn amonium a a e t a t e  which i n  considered bet t o r  

than urea, and could replace upto 36 per cent of prote in  in 

d i e t s  for c a t t l e ,  aheep and gmtr. 

liorton (198l) fed  a canaentmte and 'Jr5 treated s t r aw 

(oat, bar ley  or wheat) t o  steers a t  1 per cent of body veiifht 

fo r  tho  moasuromnt o f  apparsn t d i g e a t i b l l i ~ a  Hemioellliloao 

and l i g n i n  amtents tended t o  bo lover but o a l l r l o s e  was n o t  

affsated by % trmtmeqt. Further, t he  pooled data s h o v d  

t h a t  a m a n i a t i o n  lncrmrd the d l & e s t i b i l i t p  Of NDF, ADF and 

a o l l u l o s e  in the Uletr by 6.8, 4.7 and 8.8 w c r n t a g e  rtnitm, 

resgeotiv.ly, wrwemonta w o  lnrge8t  fo r  wheat straw 

d i o t a  a v o a g i n g  about 17 per amt wore a l m l l a r  for oat 

and bar ley  rtraw d i e t s  a t  about 8 per cent,  

Rhlngl ~ f ;  & (1981) undertaken a study to  imtos t lga to  

t h e  of foct  ivmers of anhyarouo rSI)g, aquaom %OH and urea 



+ tueero as rourcoa of rnmania for troating miso a t o ~ e r ,  

mite and wheat strawm at graded treatraont rates of 0 ,  

and 60 g Nl5/lrg Dn of roughage and at !3 nolsturo lovblla of 

20 and 40 per cent and allowed to rsaat for 16 or 30 days. 

Reto of cmmonla but not the mol?titre l e v e l  ar day9 of reaation 

was the moat Important !'actor i n  enhancing I1JIZ!lI, IVWD and 

i:P, mile anhplrolm *T!bwia m o s t  effective In improving 

T7itOTi had a similar effect i n  lncreaeing NMD and IVCMD 

of  rice and wheat atmu8 and tsea + urease WRS the lerrrt 

e f fec t ive  but promising. 

Pltersan eta. (1QSl) observed higher IXID, DH lnUlrr 

nnd ael l  wall d igas t ih i l i ty  with 3 psr oent t 5  froatd than 

untreated corn a t a l b  in lamba. Further, they also obrervod 

w e  fead intake and welght gain in stews fed 3 por ornt  H i g  

treated than untreated corn cmba. 

norhami ~ n b  !3tmdatol (1982) roportsd that hoth anh* 

draw and aqwus  mmmk Impraved the ft lIMD, TVWD and EflW 

(asyme soluble organlo natter) of the straw a8 aaaprrd with 

the untrseted aarnplsa. llowever, aqueaw Y f 5  camad a i m f i t  

cantly higher iwprmaments than d i d  rtnhydroum HIS. 

W h a m i  & (1882) aonaloded that rpnylng % t r r t e d  

rtrew with Organfa raids effcwtlvely rduaed the l o s ~  of 

amoni. a d  iacrmsed the nitrgm oorrtont of the atraw, 

Anothor advantage of th in  ma that tho a i r  p o l l u t i a ~  with 



amonla whioh my occur i n  t h e  barn vhen t h e  s t m  war n o t  

well a i r 4  was e i f s c t i v e l y  prevented. ?prayinfl w i t h  arganle 

srclUs h ~ d  no nepative ~Qfwt: on the ~ l q ~ ? h l t i h l l i t y  of tha 

straw, The nitrogon supply and the d igc t s t lb l l i ty  of n i t rogen 

i n  t h e  animal wmod t o  be aterkedly improved. 

?wttner 64. a. (1982) obaervd amatonlation of tall 

fescw hay s t  30 g/kg incrsasd voluntary intake and dry 

matter, eollulose and hamicellulose diffeution a o r f f i c l a n k  

i n  lamb and oat t le .  Infrared speatral charaa ter la t lou  of 

the  trmtod and untreated hays indicated that armaonirtlon 

u l ~ n i f l c a n t l y  redwed ester hgld abaorbnce  ln the f i b r e  

f r a e t l m  07 the hay, ?hem chngaa p r e s i a ~ h l p  resulted 

from the bsmklng of ester honda throwh amoslolysia. The 

breakinc: of estttr Fonds hetween l lgn ln  nnd cttr~wtrual oarbor 

hydratea m y  hnve hem prinrrily respansible for  t h e  greater 

f i b e  d i g e ~ t i b i l i t y  of the  mmoniated hay, 

hmoniat ion of corn oobs and husks lncrsased t h e  dry 

matter intake and d l g a s t l b i l l t y  of most c e l l  wall f r a o t i o n r  

i n  laabu (Cook & a., 1982). 

&mala t r e a t m n t  of wheat rtrav improved tho intake 

by 30 gar cent  and d t o a t i b i l i t y  by 30 per oent (fraaa 42 to  

62%) ampard vith untreated otrav in wethers, Thin almo 

showed very r a t i s f a a t o r y  weight gains for d i e t s  bard on 

trmted strav with 30 par arrrnt aonaentratea as barley/r~rer 



or sopbean areal and ovmuge feed intaks increased t%roughout 

the period in performance trirl with aross-bred lambe(Mrderw, 

198%). ahetq ate 28 t n  F3 per cent more t b a n  the rntrmkd 

straw. h'errtment l n a ~ s d  !?4 and orgaqic mttar d f g e s t i b i l l t y  

by 10 to 23 per cent anits,  'Titrwon d i g ~ s t i h l l i t y ,  in l t fa l ly  

t a r o ,  l n c r m s d  to  7% to 46 par  aent (Conlease, 198%). 

iIwrera - Saldancr g$ a. (lw?) suggeet d thAt t r e a t  

ment of wheat s t r a w  with w i l l  Improve I t s  natrltivr 

value, bat 8supplamntsry energy my be rsqalrerl for asxiaum 

ut i l i za t ion  or ad,led n l t r o ~ s n ,  rha.roniRti6.r lnoreaeod the 

intake of !3!, W, CP an4 CS rind apparent l 1 q e s t l h l l i t l e u  of 

Cr , AD: and 05 In strrra, 

rwton Bfi &. (1982) drmonstwted in  #tears that both 

amlaonla trsatmont and p l l e t l n g  of r h r d d d  wheat rstrav 

improved gains and feed efficiency by the same amount. Alltali 

treatment followd by pe l le t lng  was l ess  effectlver Them 

wna no lnternction b ~ t ~ t b s n  ammonhtion and either pe l l e t in6  

or a l k a l i  treatment, Pelletlng had no e f f ec t  on organfc 

matter d l g e s t l b i l i t g  but decreased BT)F and ae~luloso digenti-  

b i l i t y .  Crganla matter and WF digestibility incrscrsd 

following ohmica1 treatment. fntaltr, gain and feed effG 

clenq ware iaproved by 11, 34 and 17 per asnt hy pelleting 

r.rd 12, 36 and 17 per cent by mmonlation, reapectively. 

krn vnbtion of wheat s t r n w  increaad AW, IM Intab 

and galn/fe& fn grouing atwrs (IValron & a,, 1982). 



.5acm~u. gt (198%) report4 t h a t  apparent d l g e a t i -  

b i l l t y  of "II)F-', A T ,  hemice l lu lose  and ce l lu loa l )  war l n c r w r d l  

by 1% t r ea tment  of corn s t a l k s  than untrmtod withou t  rupplo- 

ment or w i t h  supplement of urea or aoyabean m e a l .  Apparont 

n i t r o g e n  d l g e s t i h i l i t y  was l e s a  than far r a t i o n s  supplemantod 

with urea or soyabean meal, AmoniRtion lncrolrsed the c r u d e  

p r o t e i n  c o n t e n t ,  IVWD and dry  mtter intake in beef h e l i a r  

of wheat s t raw and r o y a b m  rt#sidue ( s e n g s r  d,, 1988b). 

r'arngar J& a, (19820) s tudid t h e  sf f ect of a m o n l a  

t r m t a l e n t  of aorn a tovor  on d i g . ~ s t i h l l i t y ,  intake and pW- 

formanae of beef asrttle. The d i e t  oontalning Ni$ koatd 

c o r n  rtwer had a h igher  d r y  mattar d i g e s t i b i l i t y ,  arudo 

protein con ten t  ~td d r y  wtter l n t a k e  than t h e  r a t i o n 8  w i t h  

c o n t r o l  s t o v e r ,  s u p p l m a n t d  with soyabean m e a l  or 

Weight changes stoers fed all the  d i e t s  wore n o t  bifprmnt. 

Xncrc#ae i n  NIR.fD and deolgaae i n  11gnl.n and h e n i o e b  

l r . ~ l o b s  c o n t e n t 8  of wheat s t rnw were a h n o r v d  by StrOet@P 

and Harn (1982) by 71% and then wi th  p e r a o e t l a  a a i d  tratmont. 

Cellulose c o n t e n t  war n o t  affected by t h e  a c t i o n  of p o r a o e t l a  

bo ld  or manf . .  

Oordanr nd Cheason (1983) d e t g a l n e d  by ths nylon brg 

twhnlqm in sheep that lore ef nltrogrn on prolon#d rtoraqa 

af ta, unoni. troatmont of b a r l e y  rtraw d i d  not atfact lbr 

d i g o a t l b l l l t p  of dry aatta: or ad l lu lose .  



Xorn p;t pt (1983) Miaated tbt  lncreciring the wet* 

aontont of straw w i l l  l n c r ~ s e  amonla retantion andl the 

offactiveness of amonlation. For reaiduea swh an wheat 

r traw, whluh hava hmd out luulrrr rurfaae, diar~qtlon of 

the  auttot l l sr  rurfaea would appear to  ba a means of lnoreasing 

penetration of vat* and perhpa exponlng R greater nmbr of 

h i n d l n ~  s l t s s  for ~lmmonlr. 

Amonin trcretsd barley rrtraw showed high@ dry matter 

digestibility, dally f e d  intnke and flally l i v e  wolght c'lnnm 

than untrmtd atmw s~qplmontd wlth wear, AnhprSroua or 

rqosoua ammonia a d  isonitrapt~nom awmts of urea usro 

injected into large round bags aontaining whole orop barley 

or oats oolleated wi th  a forage harveator, 'Ihs dlges t lb i l i ty  

of rhruh by strars was about 92 per amt for anrnonia treatad 

aarnplels an8 78 per cdr t  for urea Peat& sanplen (Q8kov 

a a*, 1=1* 

?ha use of wmpletr ration 18 an off io ient  nethod of 

eontr~ l lhg  the ratior of the various fwd ingredients and 

r\utslontr, Likewine i t  i n  a valuablo method of admlninter- 

lnr~  minute amounts of i n g r d l e n t a ,  or ingredient8  that my 

not bQ palatabla. 



Cate gf; & (1964) ohrerved an increase In  a v m g o  da i ly  

gain and fwd aonnmption when they fed pdls ted  f d  t o  lmbr 

aontainlng timothy meal ne the roughaqe. They obsarvd eaonoaay 

I n  f e d  u t i lba t ion  and grsstent rapidity of finlshlnq an 

p e l l e t 4  rationn, 

Lmg j&, (1966) f d tho m tim of long hay, uhde 

grain in throe differant ghysiaal forms, nuturcal, floimd end 

ground and peUetetl t o  lsmbs arul a t d i e d  t h e  d i g e s t i b i l i t y  

rnlws, They fomd that the average apparent d b e o t i a r  oooffi- 

cimts for organic mttar ,  crlde protein, a r d r  f i W o  end NFB 

were significantly hieher (PL 0.01) for p e l l e t 4  retian than 

far the gro!ml rntion, 

?ell & u, (Iw) observed in lmbs fad on pelletdl ration 

containing 66 per cent roughage and 36 p r  cent concentrota, 

incrsared weight gain than lamb given sirnller but u n p d l e t d  

ration, 'Iho feed was more efficiently utllird *on it war 

p o l l e t d .  Further, they found by feeding pel1084 ration, t h r  

protein and fa t  ware mme efficiently digested than In the 

unpelle ted re tim8 Iiigher propa tlon of cronoontraten in 

pel lets  occ~siomlly caused digeatihle dlaturbanoom. 

Llndahl and D E V ~  ( tW) aomrluded that pelleting urmllj 

reduard tho moiaturo aontrnt of f e d  mlxturea even vhen a t o m  

or water vas wsd in the pocrsar Thero wan r trmd t a n r d a  



highor  digestibility of other  extrrrot anrl lower d i g e s t i b i l i t y  

of cr~lde fibso and only s l l gh t  d i f f e r a n c e s  if any wore n o t d  

among TDTV valwaea between the pelletal and unpallrtd feed.. 

Clanton $1; (19EQ) studid tho digostihll lty and e l i t  

ciency of pelleted and chopped r a t l o n s  for t:rawing and T i n t  

ah in8  beef c a t t l e  and fotmd thnt t h e  d r y  matter ~ n d  energy In 

t h e  choppeir r o q h a f l e  rnt lons w u e  m a s @  d i ~ e r r t i h l e  thav t h o s e  

i n  the p a l l r t d  roughago ra t ions .  Oaina and f e d  o f f i a i e n a y  

wore shilnr. Flather, thsy ooncludsri t h a t  p e l l e t l n g  d i d  no t  

change the n u t r i t i v e  valtre of t h e  m t i o n  fa growing calvrr. 

:-Iartmn a, (198s) fed 698 lambs on p e l l e t e l  and un- 

p e l l e t 4  rations tha t  contained e i t h e r  29 aa. 69 per cant alfalfa 

hay, P e l l e t i n g  lncreasad gain on tha high roughage but dscraared 

on the low roughage ra t ion.  They auncluJed that tho incrmsod 

coneup t l o n  of the pollatod high roughaae rat ion was laainly 

account& for the lncrwaod gain* Eff iaiency of f e d  omvor- 

r i m  of e i t h e r  r a t i o n  onas not signif1oantl .y affeoted by p e l l e t  

ing. 

?{eyer a, (1969) repor ted a hlaher  n i t rogen d i g e s t t  

b i l i t y  for the pelletsrl alfara hay thnn ahoppd b y ,  TVl, DB, 

ME and ?IS content wtme not e i g n l f i o ~ n t l y  d i f f e r e n t  btween 

t h e  pellstd and choppd hay. 

mrrp a. (lQS9) found that lamb whose p r l l e k r  eon- 

tr ined 60 t o  40 per eont  roughage to c o n c r n t r a t a  ratio grow 



Inare rapidly  (PL 0.01) ti~nn lmha receiving rotion con:rrinlng 

40 to 60 per cent roughnce to concentrate ratio, Purthor,  

chey notice1 that even t h o u h  lamb fd 40 par cent  roughage 

pellets goind less rapidly (PL O.OB), tha drsanm percentage 

w6s greater (W,3$ for 6W roughage l a t a  Vs. ~2.s for 

roughage lota)  than far the mare rapid gaining lmba fd on 

the 80 per oeqt roughage l eve l  pellets, 

sblr & u. (1969) condlicted a lamb digeqt ion trlal to 

gtudy tho a l fal fa  i n  chopped and p e l l e t d  form, Ploy obtrrlnod 

uniform protein dl:il.;o$tibility, low f i b r  d i g s s t i b i l i t y ,  l'm 

the pellet& rations cotnprod t o  tho ahoppetl ratio118 and 

stated that pel let ing did not affect tho total dlgiguatiblo 

nutrient oontont of the lamb rations. 

tioplds nnrl Zindahl (1W) found that p d l e t i n g  of the 

hay rssultwl tin an increnan In tho other sxtraat and la dearmar 

I n  t9s cratle f i b e  d lr+,ontihility. ?he digestion coeff icientn 

for crcule p o t  e in  an1 nitrogen fret? extraot w e e  aignif icantlf  

higher i n  the ground or polletd hays when fed t o  ahesp. 

%oms &a. ( l W q )  found thnt hmba id mtiona con- 

ta in ing  30 a d  36 per cont hay i n  a aompf.etely pelletsd rat Ian 

aar!e naae effiolent gains as conp~rod t o  a a o n v e n t l ~ l  ratim, 

?Went & g;L, ( l W 1 )  n o t l o d  6 wide varlabllity of per crn t  

nitrogen rotain& between individual hnba  in u 8 &ention a t *  



with nln@ lamb fed complete polletd ration6 amtainlng 10, 

20, 30, 40, M) aa BO per oent aorgh~nn gmin and the remaindm 

alfalfa hay, 

HoCrorky 8f, a. (1961) fed 48 ateere id ividually ln two 

trials to  storly the effect of pelloted ration with 114 and 

411 aoncentrate t o  roughage, ratio on feed l o t  perforslance surd 

carcass merits. They observed t b t  the rnte of gain and feed 

intnka was sllghtly increased (PL 0.01) by pelletlng 114 ration, 

pellet ing the 4 r l  ra t ion  reoultd i n  no algnificant o h g o  in 

feed i n t a b *  Feed efficiency on b t h  rations ma impraud 

a l i e h t l y  by pe l l e t  ing and dressing pwraentage was maffecrtd 

by pelleting. 

Went (1801) oondwtd an crxperimnt wi th  nlne 

lambs by f eect i n g  prllet ed ration8 cmta ln ing vad ow lmal s  

of concentratea. They forand highly slgnifiannt ( p l  0.01) 

difforanm In digclatlhle energy w i t h  an increaar in an ahoat 

perf eot linear rslatlonship with  increase of cancantra tea i n  

rationr. The digestible dry aatter was urnrelated wi th  ~ligoa- 

t ihle enrrgy on woh i n d i v l d m l  ration end high ly  significant 

r e b t  imrhip betueen the two mmsurrwnts were found. 

A h x a n d ~  and IIant-des (1862) observed inarmred intake 

br aattle and r h r q  whsn hay was ground or pelleted. 



Rbl;rdslety (1864) r a v i w d  the researoh w i t h  pellotlng 

and c o n a l ~ e d  thnt feed lnkh, daily gain md f e d  offioG 

enay of ca t t l e  ard sheep genesally increased when forugo was 

palleted wenthough tho dlgentihflity w ~ a  depessod. 

Woora (1984) s u ~ a r i s d  tho effect of pellet footling in 

cmpariaon with chopred or l o n ~  hay, Pellet feedinr: rducrll 

t &  time of prehemion, masticatim, salivs secretion, t h e  

of rumination, aoetato to propicmate rat io and crucfe flbTa 

diget~t ibi l i ty ,  @I the aontralry it lncroasod the rate of far- 

lnentatlon kr r m ,  concontration of rumen volati le f a t t j  aolds, 

r a t e  of dlgestian i n  rmen and rate of passage of feed parti- 

olsa from the r,men, The feeding value of poor quslity foragar 

was impsoveil by pellitisation, whereas there war no iaprovmonh 

i n  feeding value when good quality forager were ge l lo td ,  

Fbnturot nnd IIopkins (1966) reportdl t b t  pelletlng the 

canpleta ration d i d  not alttw the feed l o t  pmfomnaa in 

lamba, Ftbwevm, there ma a 8ip;nYicant increase in feed 

afficienay by 16 per aent* 

Jordhan and TIanln (I*) r spor td  that l ~ b s  On aaaplek 

pelletal rations aontalnlne Sb t o  100 p a  6ent roehago r a s u l t d  

i n  an lncrtaamd feed oonsmptim and significantly groat* 

gains as caapared t o  rations contalnlng l a c  chopped hay or 

shelled aorn. 



Rbaoom e t  -- al. (1973) conducted rxpsrhmts in pawing 

lamb wing rat ionn in ground and pelleted f urns oontaining 

40, 70 and 90 per m n t  wheat graaa and reported that  pelletad 

feeds incronad d r y  ~ m t t o r  intake, r a t e  of gain a d  red 

rfi'iaienuy by 15, 47 and P3 pa7 cent, roapeatively. Furthm, 

no s igni f  icant  e f f m t  was recorded due to level of roughage 

i n  the  ra t ion  anil intaract ion between tho r a t l a  form and 

roughage lmel .  

rhattaaharya and Khan (1073) fed pe l l e t a l  rations can- 

tainlng 48 per aont wheat sWaw and varied lovela of urea 

(0.76 to 2.0$) i n  experimental ra t ions  with aoyabean meel as 

a protein s q l m e n t  in the  control rat ion to T n t t e n i n ~  sheep. 

Bey  observed t h a t  t h e  average dai ly  gain aM daily fed  lntah 

d i d  not show any mrkd differsnaea between group3 and the 

feed requlrd wan least In 1.6 per cent mea foil group. 

Vlktrw pf, u. (1874) aonduated digestion, as tabol io  and 

growth triei In c a t t l e  using beet pulp, o e k  and mire. Thry 

ooncludd thnt t h e r e  wan no difference in  d i g e s t i b i l i t y  among 

the  grOIQ6 but wlth pe l l e t s ,  utilization of nitrogen ma bettor ,  

Deposition of c o l c i m  and phorpha~us was a- w h a t  poorer In 

the aontrols  than wlth pe l le ts .  Ctrrcmas yields and weight8 

Of internal f a t  were greator with pellet#. 

Ibadov 8 f ;  & (1977) l n  a d i g s s t i b i l l t y  tr Ul  wlth ahwp 

fed uaaplete pellrtd d i e t  oontaLning to 60 p e  cen t  d w  



matter repl8ced with cotton seed residues and reco rded  grontlr 

d l g e s t l h l l i t y  of 'Jitrogen-frra extract and loss dlgestiUo 

protein per kg d r y  raattar with the cotton seed roaidws than 

those without them, 

flotsulenko a. (1977) in R trial with 100 rams over on8 

year old, ?OO yotmg ram upto one p a r  and 100 cullrd ewer9 

compared pellets ar peen foedo and concrnt r~ t rs  and roo om arb^ 

d e d  t h n t  hoot relsults fcr practical feeding ware obtaind by 

giving sheop dlrrlng the f i rs t  month of fattening 0.6 t o  1.6 ly 

pellets d a l l y  w i t h  grestn r e d  and pal l e ta  alone towtirds the and. 

Nab1 (1977) allweci threa different breeds of sheep namely 

Kaahmir merino, Ytavropol and Iiuaaian merino t o  graze on platuPlre 

herbage excl3aively for a poriod of 130 days and reported 

dnl lp  g ~ l n  of 111.42, Il0,BB and ll6.40 g for tha throe brwdag 

respectively. iIe obsta~ vod haheat l ive  weight gains in a l l  tlM 

thrm hreods dmlng J d y  and early Au#uat when high orrd8 po. 

tein content (1'7%) and low crcrde f ibrs content (18s) vrre 

found in the herbage an(' tho l ive weight wag net?atfvo during 

October when herbage was ripe vith hlgh orudo fihro (845.88%) 

and lov crde protdn (7,831. 

w h  & a, (1978) cornparod palfeted oomplete fwd eon- 

tainlng 13 md 1B per cent cr!do protoln9 wash concontrato 

containing 13 par c a n t  CP t o  be fed vith  lmg tl~kothy hap, 

and polletrd aoaplete feed formulated t o  fleet the requirs#nta 



using l a m b  and oonalllned t?m t pelletod oomplete re t ion6 are 

adv~ntn~eor~q In a fattening lmbs programne bath on perfonaanao 

and eaonmlc b s i s  end t h ~ t  there was no advantage of hcrslia- 

lng the  arfde wotrln content of the pelletal amplata ration 

from L7 t o  18 p r  cs*lt. 

Vinwa (1979) fed 3 groups of male lambs for 60 dayn with 

46 par cent lucerne hay owl 6E per cent aoncentrates, Fbr thr 

f i rs t  i;ro ~p 35 per cent' of lucerne was chopped and 10 per cent 

was gromd and pelleteb, respotively along with the cmaerb 

t r e t e ,  'Ihe avaage dai ly  gain was 195, a00 and 266 g reap- 

t i v e l y  far the three gromgs, Ihe feed convsraion ratio m a  

4.7, 4.6 nnd 3.9 for the three groups, mspeatively. 

Isucrhin and Levalthln (1978) gave pelleted feed m i x t u r e s  

with smell quantities of' roughages in a traditional fona to 

TIeref ard male calves, 3 to 8 nsonth~ old, had no adverse sltfoat 

an p h p ? r i o l ~  b e 1  stnte or on gratth. Calves given the pelletal 

rnlxtttrca gained more rkelght daily than ualves g t v m  t r a d l t i o ~ l  

f e d .  

Faran f& & (1m) .st & id rmen motil ity in ~ h 0 0 p  g i v m  

pol let& f efbds, :'re1 imcy and intensity of r-nsn contrnatiaaa 

were reduced with p l l a t d  fed bat fdthout d m q e  to heal8b 

or dysflmction of the dlgsstlve treat, During feeding, numboZ 

of gecrmdtiry rmen oonttac tima incrmsed nod fr8qlanoy fm 

both grollge wan &axiatoa a t  ane how* upto one how lntmalty 

woo about the aam with both foma oS ired, 



Chwoh & 61, (19RO) fsd w e  ml wether weanling lraba 

p e l l e t 4  d i e t  containing 60 par cen t  roughaae a d  40 per emt 

cancontrato for 12 hours per day and rclparted a d a l l y  Rain of 

286 and 230 g for -lea and fese les ,  r r rpsc t lve ly .  

~ o v a l a k l i  a. (1SBO) fd young m t t l e  on oomplek 

pe l l r t ed  d i e t  of wheat plants  c u t  a t  waxpPrllk riprnerr r tage  

a d  found t h a t  d i e t a r y  nutrients were more e f f l o l a n t l y  util irr .d 

and growth vas faa tor  than thoso on a m n t r o l  ( t r a d i t i o n a l  X 

d ie t ) .  

M8hdallk (1980) observed t h ~ t  when finely ground fwd was 

given the runen a a t l v l t y  was interruptad anR d i g e s t i b i l i t y  and 

h e a l t h  d i r o r d e r s  followed and conalurfed that the g e l l e t a  should 

have a eoarge s t r ~ l c t w e  and adeq~mt r  o m t e n t  of f l b o .  

Chrvrenko & a. ( 1980) fed sheep throughout the y e ~ r  ar 

r p e l l a t d  d i e t  and repartd t h a t  e ~ t i r a a t d  aaarpholo~ical  and 

biochemieal v a l u ~ a  of blood and mineral c o ~ o s i t l o n  of banes & 

variou9 growth phaserr d i d  not shaw any dm l a t i an  iron the norm1 

~ a e d  (1080) rqmmndd that feeda for young laaba rhould 

not i n c l u a  Erne thn 60 per amt of d r y  lratter as pella k. 

mito & a. (1981) in a t rh l  fa3 b h o k  p i d  b u l b l  loora 

pelletal as briqwttd feed mixture which o o n t a i n d  rtraw tru- 

td with 87 por orn t  cauat lo soda and reported that t h e  d i g e s t b  

b l l i t y  am¶ u t i l i r a t i o n  of d i e b r y  n u t r i r n t s  war bettm with 

t he  p e l l r t d  and briquettad mixtmes than with loose mlxtrrro, 



Pliakwa pfi a. (1981) rapar td  tbt the rats  of gain of 

calvoa waa greater by &31 g daily h e n  fed with tha a q b k  

p e l l e t d  f e d  than that of the t r a d i t i o n a l  nultbaorrpoarnb 

f d aalvea, Further, foliraeow poplllae in the rmon of 

aalves given the conplate ps l le td  r o d  were poorly devalopad. 

Rddy ~ n d  Reddy (1981) obearvd the growth rat. and d t  

gestibi l i ty of four oomplete mash rations containing arop 

r er i d  uba and a g m  lnd untr la1 by~prod uo te in Deacanl abesp. 

l70 algnlfimnt flffferenaos w r e  obeervd in average dal ly  

gain nnd fend l n t n k s  and d&estiblllty coefflcientn of dry 

mntter, cr!rcje f fbre, ether extraat nn/t nitrogen-free extraat 

of  control and the experimental groups, A l l  the forw group8 

r howsd pon it h e  n i t r  q e n  , calc ilia and phosphorus balmoar . 
Satpanarapone (10pl) ~ t u A 1 m - i  & Pitrp dlgeatibility of 

three different feeds namely mlxmf  p a s s  b y ,  eoolploto f e d  

maah and oornplete f e d  pellets utlng two f i a t d a t e d  buffalo 

bul l8  as donora, ik observed t h ~ t  Lp d r y  muttw (IVMD) 

digest ibi l i ty of nlxd dry  grass hay was v e y  paor bsoalraa af 

i t s  poor nutrient make up. SQnlf ioant: (PL 0.01) d l f fe raaer  

were fowd in d i g e s t i b l e  dry m t t q  digeatiblrr energy, t o t a l  

d i g ~ t i h l e  nutrients md eatinetd net mwgy treluea between 

mixd dry graag hay, amplets fsc#l mah and carpleta f a d  

pellets eontafning 68 per mnt mixed dry grana hay. 



Hobaaea i s  an efflciont, wonamia&l anrl a readily 

availnbla eouroe of energy whbh helpR i n  the ~itll&ntion of 

non-poteln nitrogenous suhsltnncea like wea, in ratiana of 

ruminantq n d  also helps in emlchlnq f i b r o u  croprealduss, 

i.lfllot a, < l W )  raportad that when aane molasaea 

a m s t i t i ~ t d  36 per cent of the ccmcentratea i n  the ration of 

dairy awn, urea w i g  ritilized very efficiently, 

Knodt bfi a. (19W)) reportod that rmont ted  cans molarsea, 

when wed a t  10 por cent sf tho rattan of dairy calves, p o d u c d  

good growth and vas used as a partial subrtituto for prokin, 

Urthor ilnd 3ender (1951) fed molasses & to 

growing helfera by replaow 4 lb of grains i n  ration urd 

found that there ma no algnirioant differoncr in grawth rate, 

The nrolas~es oonruaptlan ranged from 6.1 to m.0 l b  par dry. 

Yather s. (1853) ohaerud a ign i f  lcrntly higher in tah  

of hay when aprcrpd with aolairses but there wag deoranred i n h h  

of rflags whioh was sprayed wltb ~ o l a s a e r  in dairy  cattle, 

Loigreen and Otcagaki (1960) fad dlffrrent levola of molasfia 

to  fattening oteers anti found that 10 prr ~ e n t  b o f .  of molaarn 

r igni f  icantly imrwred fat deposition but d M  not incrmao 

significantly total  goin, Rut with !48 and 40 per oant 1we1, 



tho7 oboervd lcnmr TR tea of g ~ i n a ,  lower fn t r1epoeitlon thnn 

thnt of basal A let. 

Kamblet &j,. (1WS) f d  molasser at l3 or 20 per cant 

along with roughage bn\! concontratee in aaarpleto nlxtura or 

separately to 12 lactating cows. They fo~rnd no aignlficant; 

effect of the treatmsnta on production of f n t  aerreuted n¶.lk 

or total rrollils, butt- f a t  or jwoteln oontcmt. feeding 

310 per cent molasses in complete mixed fwd, they obsarrtod 

s i & n i f 1 o n n t l y  l e a 9  sol i t lcnotfat  and depresrlon ¶n d a l l l  

Intaka. 

The aRme authors ohsmvd Increased organic mutter ~ n d  

nitror~eri-free extraat dlgerrtlblllties w i t h  lncrearse of rmlaasaa 

when hay, concentrates and mols\s~ea were give.1  i n  a mixture. 

But the ~ l g a s t i h i l i t y  of c r d e  protein decreased *on th. 

molaessr, hay and eoncentretee wore f e d  seperately. 

E l l i s  and Iiue ton (1967) reportwl t k t  a dry m o l ~ s r e ~  

prodwt was proparcad using p o d  waste paper whiah appeared 

t o  be p l a t a b l e  vhen lnaluded i n  the d i e t  of l a ~ W t l n g  awr, 

Yrul ing hrlfers gained 0.8 kg doily on ration which i n a l ~ e d  

1.1 kg papor and 1.7 kg molas+es. 

m o w  & u. (1967) fomd that inaldlng mol8asos in thr 

d i r t  containing waato pep? a p p W d  to be p e l a m b l e  in amr. 

wit- b;t d. (1888) r.p-tsd that oane mol.aeea stlatila- 

bod urea nitrqon u t i l k a t i a r  and flWo d bestion in who#* 

l m b r  f.d r a t p l a ' l f i d ,  all ura. s u p p l r r n t d  rations. 



ltatth and *son (1972) fed 6, 10 and 16 per amt cane 

molaanes by replaoing grain nnd fotrnd that 6 prr cant molnsser 

had na slgnlfictrnt effect on any of the parametat8 studied, 

Nitrogen retention, apparent d lges t ib l l l ty  of dry mattor and 

enorgy increased s l g n i f i a n t l y  (PL 0.06) when 10 and l8 por 

oent molasoos w r e  added t o  the rutd on. Fathur,  they obsorwd 

that the quality am1 per cent of butyric aoid lncm a6.d aign& 

f icantly when 16 por cent molas?ue ration war fd but other 

parameters d i d  not change by add it ion of 16 per aont molassor 

t o  bas~l diet, They 6cmclrr4@ that the cane nolasses energy 

oslue wnq not i n f a r l o r  t o  corn. 

white pJi g;L, (1973) rrported thnt d r y  mttc, energy and 

nitrogen-free extract digeatibilities ware lncruasod when the 

~o lasaes  aantent ms lncroaesd frm none t o  ti or 10 per a@nt 

and from 6 Clr 10 t o  20 per cent* Crlade fibre dlgerrtibillty 

increaml wherl B par ce7t r?olag?res tms nddod bat fonther ln- 

cremnts of rnlns'1~ gavg no aare increase, 

?!sineann and I&nks (1977) lnclirnted thnt approltaatrly 

10 cmt rcrplacment of the concentrate was the ratlnfaol 

tarp upper l k a i t  far m l a s s r s  in ~ k e r  finishing diets. 

R u b l o  (197R) found that util iaation of urea nitrogen 

was increased hy staroh rather t b  aane molassesr 

ReMy md ~oddy  (1978) canduetad a trlal on shsop with 8 

per am$ urea a d  l0 par cant arolass~s supplanentatiaa to paddy 



rtraw and tapioca residue and r~unmonded thst the above t rea ted  

aattWial aould be aafaly fed  t o  sheep. Further* they obsmvd 

ba t t e r  growth r a t e  and feed effiaionoy when amcantra te  mlxtwe 

was supplanontad to wm-nolasses onr iuhd paddy strow, 

;Tohri a. (1982) in a trial wi th  aalves fad 0 ,  14, 21 

and 28 per cent molasnea in the rat ion a d  fomd no ~SgnFfioant  

differenoes in d r y  mat;ter intake, water intake and mean d l g o s t t  

b i l i t y  of d r y  umtter, arude protein, crrlne fibre md nitrcgon- 

f r e e  extract between the ~:roupa, The d lgea t ib l l i ty  of ether 

ex t rac t  was s igni f icant ly  low in @oap 2 than in t M  other 

groups. 

Urw-molasaes impregnation of inferior quali ty rocaghages 

ha8 been widely reported t o  have a k n e f l a i e l  influence f o r  

ruminants. 

gatapathy and Laifel (1962) o b s e n d  that l a m b  fed pollot8 

omhlnlng 75 par mnt aosn sob, 26 par oe!!t aorn meal md a 

8uSIplrnnt aontainlna BD per osnt oane molaaaos, 30 pa a m t  

watrr,  10 per cent  wea had a s igni f icant ly  higher r a t e  of g a h  

in a 48 day trial than lamb fed no urea in t he i r  aqpplcplent. 

Molar popmtiarr of rmon V F A  were alro higher I n  the mm 

r u p p l r m k d  group indiaating b e t t c  u t l l i z a t l a r  of poor qua l i ty  

roughagor *on al~lplomontd with Wu. 



0upta (1981i) rcrported t h t  aansmptlar of wheat bhoosr 

and paddy straw in bufcaloes inormad by 11 par a r n t  when 

sqplomrnted with 10 pff c m t  molasses. A further addition 

of urea a t  tho rate of 8 per cent of tho ration lncrmsrd 

the overall oonsmptlan by 28 per oen t for wheat bhoosr end 

15 per cent for paddy atraw, 

Ichhaponrni and Bidha (1966) investigated the rollortrlry 

in take  of lobgxnde roughages (wheat atraw) feeding to oattlo 

and buffaloes by addition of Jiffermt levels of urea, They 

observed that the dry m t t a  lntake and digcs~tion of dry matter, 

crude f ibro and crude proteln increased with lncroneo of urea 

nitrogen from 0 to 100 g par animal per day. 

Lesah and Pietarae (1968) obswvod thRt ndrlitian of uren 

to r basal diet of oheffsd hitl increased the intake of dry 

watt er, giving higher positive nitrogen balmass, 'he dlgeatt 

bllities of dry m t t e  and ether e x t r a a t  t d d  b doarcrear rrr 

the lntake of urm nitragen lncreaad. 

aupk & (1M) found thRt when 8 per aent urm and 

10 par aont molanres ware ridded, the intake of dry matter 

increamed fror 1.10 to 1.26 kg per 100 @ body weight on rice 

8 traw and from 1.00 to 1.38 kg an wheat straw. 

~ u p t a  &, (lm) fa¶ three g r o w  of grc~ving buffhlo 

calve8 with wheat straw fortif id by 10 per cent molasser, 



10 par oent aolassw plw 3 per o m t  wea or 10 per oent 

rolnsneu plus 6 per aent ursa, raopectively. They ohaervd 

that intake of royghage ms significantly lmprmsd when urw 

war rupplemented, he digoat ih i l i ty  awff icfantc, of drt 

.attar, crt~de flbrr end crt:de protein wore nlljtnificantljl 

hprovsd when urea was add& to whmt strsw. There was 

irgsorremont in the crowth rate when thretl p a  aent urea war 

supplementei! in a 90 day growth stody. Ibwmar, 8 p.r, wnt 

urea supplanant dl?  not yie ld  any s1~;nYionnt  iplprovament. 

TQmttaaharpa and Pemea (1973) in their metabolic trial8 

wlth lambs fed on ration8 containing SO per amt wheat rWaw 

or barley supplemontod wlth 0 ,  1 and 8 pg cent  levels of men 
and found no significant ~!Uferenco in the d i g o a t i b l l i t y  of 

varioucl nutrients,  C r d e  fibre and ether Wt?aat digestlbllity 

lncrmred upon woa s~applmsntntlfm. No s i ~ n i f  laant differenm 

was found in nitrogen retention and mtahollsahle taergy valwr 

among tha trmtmonts. 

Colomn and mrth (1974) lndlcatad that  the retantion o f  

absorbed nitrugen, retention of nitrogen and net protaln qtl- 

l i e a t i o n  decreased ar the gerocmf~ee of dlrtary nitrourn 

auppleamted by urea incramad Iran 0.46 per arnt to 2.80 

per aen t. 

alngh d Kmmha (1Ib76) found that paddy s t r a w  a u p p l t  

m o n t d  with 1 por aurt m a  and 18 to 30 per arnt aolanrea 

wlth m i n e r a l  a~lx6l0rr and V i t a m i n  A u l q p l r e n t *  proPidd 



minlmm nutr lent requirement reemended by l!m 19011 for 
~intenanoe of 3M) kg ateerrs, 

More98 J& (1977) fed three groups of sheop csithw 

poor pangol~ hay alone, h ~ y  plus molassos or hay plua solarsas 

plus $an. The addi t ion  of molassos or mol~sseo plua urea 

increased s i g n i f ' l c ~ n t l y  dry mttor and organic paattar digest*  

b f l l t y ,  iho nddition of nolasaes, decreased the protein and 

f lbra d l g n s t i h l l l t y ,  .zdilltlon of nolnsrres and uraa lncrensed 

protein digeatihility ~Qnificantly rind fibre digestibility 

~ l i g h t l y ,  Zhe addition of rnol~sses or molassos p l u s  urea d i d  

not affoct d Q e s t i b i l i t y  d ether extraat. FSitrctgamfme 

extract and energy dlgostlblllty Incraed ~ Q n l f i a ~ n t l y .  

r,i-h rind %maul (1977) observed tht~t the d lgea t ib l l l ty  

eoef'flciont of crude protein incrensed as tsaa l @ v &  incrsased 

from 2 to 4 per cent of w?mt straw. 

mndm a a* (1878) abatavd that nitrgen in u r W g  

n i t r o p n  intaka ar dlgt3fltibla nitrogon tendd t o  incroass w i t h  

pel lot ing far d i e t s  uith urw .nd deareaoe u i th  pel lot ing for 

diets w i t h  s~~r1flO~or oil CIQW~. Ths momt of nitr@:en ratainrd 

decreased with clrw diots and incroasod with eunflower meal d iat .  

swh and Rntmyak (l9BO) bnsd an thrlr sltperimrntal 

rest* ts, roucrammemled fhAt the aoatly gromdnot cake eould bo 



replaaed by addltion of #) per cent urea nitrogen (adfling 

about 2rb par w n t  urea in cancantrate auppleaent) t o  lamb 

rations rafalp without any delaterlous effeata an health, 

grovth and vool pral~mtion. 

V$ re and Uaaleacl (1880) evalqateA the d f e o t  o f  rollkrg 

ar fp indlng m i t e ,  and of the addition of 0 or 1.2 per wnt 

urea, and notad that the Inoluslon af urea inareared dietary 

p?Oteln from 9rS to 12.8 per c m t ,  slgnifimntly lnormsd tho 

growth rate  from 0.72 to l , O 6  Ice/day and slgnlfioantly doorerrred 

the inbke of f e d  dry mattar frm 4.68 t o  3.69 k/kg galn. 

'ieo-%ng 'hh J& a. (19m) fed cmolex Fr i eabn  halfera 

for 84 days diet8 wlth 0 ,  I.%, 2.00, 3.75 or 6.0 per actnt 

of urea ln liquid molasses tad obsarvd that the daily l i v e  

weight gains were rlgnificantly great- with m a  a t  1.26, 

2,#) or 3.76 pett cent aaapared with 0 or 6 per amt. Further, 

they fowd that the intakes Of molasasr and total dry aatte8 

and f e d  oonveraion etf laienoy were greatest with 2.6 psr orrt 

Riljipurayiotas (19622) rprayd ahoppd barley rtmw 

with U) pe, oent tam solutian, 400 ml/kg and a t a d  in 

reslod oontainms for BO dayr. The overall ln<rrrarr in 

digestibility of t r e a t e d  over ~mtreatd -8 11 gar aent m i t s ,  

trolunbry lntnks a d  CF and M d i ~ e s t i b i l i t i e a  of t r a a t d  

a traw were inarvrd by 47, 40 and 26 per a r n t ~ r e a p . o t l v a ~ ~  

are? the urtrvtd rtrrw vlth rharp, 



Ltrrdl and Rasdur (1882) fed 'Iharparkar uwr and Hurrah 

buffaloes on 4 l r v e l r  of I&- (2.38, 3.U). 4,W) and 0.80n 

and 16 per cent sltgaroan~ molaeaes in the  omcentra te  mixture 

and wheat straw wan the  only roughage, Further,  they reported 

t b t  pH of rumen content never e x o e d d  7.0 in an7 tr4atmt 

and the pattern of fermentation l n  the  rumen war a b o r t  s a w  

i n  both the  rpsoier. 

Ihe ruminant a n i m l s  on i t e  natura l  d i e t  of forage, 

i n g e s t s  a mixture of both proteln and non-poteln nltragmoru 

subatancea. The abll l tJl  of r w n  mhrobee to modify, a l t e r  

or  to supplanent the Amount of nitrogen t h a t  beomor avaSlab1o 

to the a n b l  has been reoomiaed  (Armlaon and Leula, 1969). 

The proaesa in the rmm aon6ists of oonvarsiprr of d t r b r y  

and endogarowly eeareted nitrogenous aolllpounds Into d-a- 

dation poducts s m h  r a  psptidee, Pain0 aaldu and 6nmonb. 

Some of these  psod w t e ,  snpeoisl ly armonla ray \, almarhd 

d l r r o t l y  aurosa ths rlllnsn wall, but  mde n-1 o Wamatanama 

most of the ananla l a  u s 4  by the runm timeterla f o r  the  

rynthes is  of their  own bMy protelnr, 

sm (1mR) demoaratratd the presmoo of h m l y  a a t l v e  

prokibliree in the re t ioulol r l tHn .ad o o n r i d e d  t h e r e  on#-8 



t o  bo of micrahtrl o ~ i g l n ,  Paarum and a i t h  (1943) s h o d  

that rumen bautertr and protosol possessed potaolytlc aatl- 

v i ty ,  W m r  (la61 ~maludsd that atleast 4% per aent of 

the prote~lptic aat iv i ty  of reticula-ruasn wan dm t o  bactlll.i. 

~lorw* 

MaDonald (1948, 1962) found that amaonla war the major 

end product of protein degndatfm in the rmm and rraognkod 

its lmportanae In r m n  metaballm, Annlson (1966) rstrbliabd 

the prosmar of pepticlee and mino aoids as (md prodwta of 

ptoteolysia in rmen, Mearurable quantitiers of both aalno 

ni trgen and dlrfuslble peptide-nitrogen m a  almys presmt 

In t)re rumen an<l their concentration increnad by 5 to 10 fold 

after feeding, 

In rurinant the ingarteil paotelnr, like other feoU#tuffr 

are aub3eot.d to microbial aWaak and extmsivrlp d y l r r d d  

before paaaing a, to the a b a a r u  and mall intestine. AL 

though degradation of dfatary poteln in the rmrn l r  of 

cunriileroble lmportame w i t h  rsgard to law q ~ l l t p  poteLnr, 

i t  m y  k a wartof ul prooassr w i t h  regard to good quality 

pr oteinr. 

V r r b u ~  toahniqrwr for protooting d irury  poteins fia 

rualnal depadation have been aatabliahed, %ear inoluia h a t  

&eatmsnt, us# of tannins (flhargava, 1973) a d  forraldohydr 

(lbdbam, 1919). P1 additfan, varioua poaerrrlng tcr0,)miq~ra 



8wh arr grindtrg, p a l l e t i n g ,  f&ltLg , oxtr~~sion eooklng O t & ,  

nay .I- the protein degradation in thr rumon. 

rJarmll7 sort ab the mamln liberated in the rmen wlll 

be rlt i l irred by the  microbes for the syntheslls of their own 

body p o t  elno. % a t  exueas ammonia f M a  i t a  way to liver vi. 

portal ciroltlstion ROF(MR the rlnen w a l l  gets aonvwted 

into urea, a part of vhiuh re-mter~ rumen either throlgh 

lrelira or acroqs the rtam wall. 

Lewis  a. (1%7) obaemd that ahangem In the r m n  

amamla concentratlm of aheep Ted various d i e t8  jmrall~ld 

ohanger i n  portal blood erraonla amcentrrrtlon, ~ I a a t i n g  

rapid transfer of Parnonla aorosa the rmen oplthellm into 

venous blood drafning the rumen, MaDm~ld (1948) oalcuLsf d 

the quantities of amnonla n i k r q o n  absorbed from the rmsn t o  

be o f  the order of 4 to 5 g par detr 

S o a i l o l d  a. (1983) observed that aaatanb transfor 

eoross the ruren opithelfum i r  affectad by rmen pH, AMwmSa 

be% umk Mse wtth a PW o f  8.8 at 40°c, tho inaramso4 

absorption of atanonla at  higher pH was p r o b a b l ~  due to ln- 

arrro in smmonirr in relation to moniun ion which may pane- 

trata l i p i d  layarn ctf mllcosa m e  rap2d2y. Rloamfiel~t pf; a. 
(1886) MiaateU that under condltionlr of high protein or woa 
diotr, m o m  ammemi. ~llbhf: be absarbd f'raa the rtlmm, rduoing 

tho rynthwia of microbial aollr. 



IQlufmnn (1979) obsarved that a t  13 per o a t  arid@ proteln 

level i n  the dry arr ttm of whole rntion, there waa no net loss 

of n i t r o e e n  d ~ r e  to amonLa ahsorption ln the rmen. tlhm the 

d i a t a r y  ooncontrstitm of cruds p o t d n  exoreded than level, 

thara m a  losa of n i t r o g b n  frm tho rumen in tho fern of ammonia 

rbsorhd into the a p t e m  which vas lrubsequently exereten aa urea 

i n  wine. 

Amen loicrobicrl yrol i f  erution re(;uires energy (RTP) , 
a murcs of sulphur, br~nchod chain fatty acids and w h o  

aulds and or umonla in additim to othalr neaessary carbon 

akaletmn, rluhtcinen (l.964) found that fennentstion products 

found in larce anounta smh as aoetate and oarbondlorddm em 

bo usad aa preowaors far synthra ls  of neoessary a a r h  

a kelatonrr for saicrohinl protaln syn theale. L.wlrr (lW5) 

questinned the involvment of ~minatian~ rpaalflcally trme 

rmlnatlon ln  the microbial blo-synthesis of mlno aoM8, in 

that transmination unuallg was arsociafed w i t h  an active 

orldative aataboli~m, I T @  suggested that other aaschanlsnu, 

a uah am glutamins ayntlifitaarr vhich effeUti~6lg fir aasnonia 

i n t o  an organlo ooapound could be operat f i e  I n  the rumon. 

Wright (1067) obaorved that the pradwtr of i n i t i a l  degra- 

dation of protoin l n  tho Turen, m l y  peptides and mino 

acids orn b d i r o o t l y  lmmporated lnto broterlal colls. 



Chalupa (1968) sug$erted that the min fvlctlm of mlno 

acids in the ranen my not b to provlde amino nitrogen aim 

but also to grwlde airbon akaletms, following thelr  d u m b  

nation, \;eldo (1968) Indicatd that balanae butwean the 

amolmta anl  availabil i ty of nitrogm and ancgy t o  the rum 

microbial populatian had an important effwt on utillsatlar of 

both mergy and protein. Chalup~ d. (1970) ~ h o w d  that 

rninat ion R ~ F  transsmlnatlon renation8 appear to br mjoz 

mschaniuma for ammonia aanimllntlm by rmm baatoria, 

Mnthlsm and ! r i l l l q a n  (1071) fabmd thnt 90 t o  85 por aent 

hncterlnl nitro?en nnc' 31 t o  E.C p@ cmt or protazonl nitroeon 

W R ~  frm r r~ninnl  ~mmanin pool, 

satter and Slytor (1974) found that lncrorslng amanla 

concentration heyonil fa mg amonla nitrogen per litre of 

r sen f i!lid had no of:'= t on & v i t s ~  microbial protein 

synthesis, l.off'ler & a.(1970) cont'*med t h i s  concept bJr 

& y J g ~  stlrliea. 

Mehreze a. (lm) obaervad that a m i n L m e l  mania  

conaentratlm f m  mximrm rate of faraentatlan ms af the 

oMet o f  a 6  ng per l i t re  of sheep rtmm f l tr id  maintained bn 

stu ly  lovela of amnoniir concer~trntion, Ihe pr41ated amonla 

oonaentrntim of 236 mg par l i t r e  of rtmm fl:d1 ma high 

when aanpr@l t o  & atudiaq which ahmd 80 t o  60 ng 

per l i tre  of rmen flul~l for mxhm miorohin1 protein aynthaia ,  



'han nitrogen was not the limitlnr: factor f o r  microTd,al 

grot7th, thoro W ~ R  ~vi:'o~icit  to a14:,:os~t tlpt ::nomts of nicr* 

!-in1 protciln q m t h o ~ l z c ~ '  tm4n (?ftx?ctly rt3lrrt .<I t o  th.2 nr.a,mt 

or orfynic mq tt,?r fformnt.~:i I n  tho r mor. Th(l ?r r:oat prr:ctlcnl 

situntlm, nv?o*lt 2OO ff micr~9 .1- l  prok o i n  vnn sytltho(r1xed par 

onch k? of nppnront e l f*  ,qtlblt~ or;?nlc mttor frtrmmtoc? i n  

t h o  r r inon ( AT t:, 19'0). 7orhnnI g. (1979) ~tqinr: (15 ''1 

:!R 'Og (30:' enriched) estlmntd the mann rate of annonia 

nitrwsn incarporittion into  nicrohir~l ce l l s  t c l  he m.12 m ~ :  

pcjr I?ofu. p r  k;: of rmon contant, l ~ h l c h  trI:rq o ~1 to 59.9 G 

of nicrokiul nIi,rwgon daily. nicroi-iul co31 yicld pcr 

molo .4 :P ( 1.4 3') VRB 13.6 (j. 

' 1z::icki & (lC.3(30) fo rnd 'ib !: t nm-a!s:onit: nitrogen 

concontl: thm in tho  rmon lncr~v~slnl 9y nn n ~ u r  1.o oi' 2 3  per 

cont 7 : i t h  :SOEL sup~lcmont:~ tlorl. TIley sharrd mharlcod b ctur l a l  

protolrl qyntht,air: t i l th  t 'c1 lo t i  w a l .  ' 'em gfi a. (1!3tW) ohoorved 

tlwt trhoq proto in  wn(r rp(?:'tQr t h ~ r l  17 par cmt of tho d i o t ,  

t'?oro .in? no oi'foct a" dlczt on shxr sri l  Slord of nitrocon find 

hnctminl orlcin. %%re t r m  no Rppront  off'oct of' rfnon 

nmnanin concsntrntlan on tho rats or m l c r o ~ l n l  syntkaaln 

inspito of low lwels (E  m? "'/100 m l )  ohnorvsd 1~1th ltnr crvlo 

protoln diets, 

2.G.4 MltM of 111- i n  

ma total nitrogen i n  the rmen flltlrt crin bo cntor;a'iqd 

an blct er in1 nitrogon, m!.ionie nitro;:an, roai(1 (a1 n l t r x o n  



and food and protozoal nltrg3p;on. Resic! tnl nitrcgen cons l~ta  

of hoth nmlno and diff lsf ible  puptido nitrocon nlone with 

~ o l u b l o  v o t ~ i n ~ .  

';"ha distriblrtion of nitrwon In the runen f l u i d  wr'e f i r s t  

s t  d i d  by ?c1)on,:ld (1968) i n  sRo.jp fd onloin and zoin ns 

protein sources, hen zeln wns inclufled ln tho diet, mllonia 

concentrntlon wns oxtrrnoly low nft6.r foc !d i~g  whilo the rasb 

dm1 nitroqon lwols showed no chsnlpo. In ~hnrp  contrast, 

cnseln W:IR nor0 rnpiAly degrade11 ~71th l lhornt lm of nn*lonia 

nnr? tho r ~ ~ ~ i d c t n l  nitroyen dhot~i~l R r i m  of conpr,rntivcly 

shorter cltrntlon. I'cibnnld (I%?) cancl&w? thn t nlower rnte  

of relonso a t  ~r?*onin fran zaln pernitteil ~ ' d ~ i c i e n t  timo for 

bnctorin to trap tho raleasad fimnonh far nicrohial protein 

~ynthe513, 

*'cDonr;ld (lX!?), 'arnor (196-6) nnll Annl~on (1956) n o t d  

tkit r:tlilition of' randily :ivailahlo carhohyr?r~too coflsidaably 

dopr,:ssorl tho i'orn~&ition 02 anr~on l~~ .  Plllllipson & u.(1%9) 

suggosttXl that the docrwsod amionla concentrutio!~ rrhon atarch 

wris ad,lod to a hlch protoin rtitlon, could partly ba due to 

lmmedb t e  availability of onorgy n e d  ed for micr~or~nnlsmrr 

t o  trap the role~aed amonla. 

Agrawnla I& a. (lm) made a q m t i t a t i v e  study on the 

microbial protoin synthonb in cnlvcn, fo(? nntmal and p a i f i d  

ra tlons. '?hey f o l d  thnt the rmen micro-ar~nnlms $ynthosized 



33 t o  100 8 of protein wl th ln  6 houm ttftar l'oudi:;g, u i t h  

cr ra  ns tho nitrogon socu'co, 

lnt~ison (1'3E;) exminad thc nitus 01' hrel~kdmin of 

eovoral protalsrl anin!; ~rhshed cell s ispcznsionn ohti-linod fran 

ahoop fod d i f f ~ r o n t  d i g t l m  io nnnlysnd mmnln, imlno clnd 

pcpt ide  n1trol:on in rlmon liquor. %th nrtino nitro,:m and 

dir'frwihla poptido niWoi:en l-tere nlvays presant in runen 

l i q ~ m r  ~ n d  t h a l r  cancentretfo~s incra!3s4 hy AS ntch R3 6 to 

10 fold, n r t m  f e c x l i n ~ .  a n y  and Pll.:rlm (195631 nnd Gmy, 

: J l l g r i n  rod 'oller (1'368) ox,~mined tho n i t r ~ m - l i e n i n  r s ~ t i o a  

of fwtl and ~ h m ~ s n l  contents OS shoop, fg v s ~ r i o l t s  I l a t a ,  

T o y  fol:o+ t h a t  there 1:as considdablo v ~ l r i 7 t i o n  in tho motant 

of totnl nltroca!, ror\chinc ahrmnftm with rn t ionq or n l f a l f ~  

hny end a l fnl fu  hey + wheat hny, tho valms befnc 40 nnd 

60 per coot ,  rospocti. oly,  

:allor p4 u. (lrX8) diatingubhwl b~ctmlal protoin 

fran plnnt  :in1 protozoal protoin by rnutrsurb~g the womt of 

2, 6 dianino pimcllic ncid (o  component of cell of most 

bncterin and hlm peen algae anrl  not of anlnnls and higher 

p l n n t s ) .  Approximntely ?? p a  ccont of rlnnon nitrwen van in 

tho form o f  pltlnt ni trogen a t  2 ho~lrs, 20 por cant ~t 7 horns, 

16 per cent n t  10 hours nnd 11 por aent nt  16 hours and 94 

hours after feeding. 

!foora nnd King (1%3En) fof~nd that the concentration of 

aolrihla protolo nml qo1uM.o no-protoin n i t rwan  in tho rmen 



cfore rn~ximrim . ~ t  one hour nftor f'af!dint: 2nd thorl tlbcllnod ,Ira- 

d n l l y ,  The r r n A m l  dsclile V:,R :~crompmled hy n concaitnnt 

i n c r @ i ~ e  in smwnln c iwrcontmt lo~ .  nut  ponk ttn:~onln concen- 

trntimn !rare obvt In06 a t  ? h o ~ m  f i f  t 3r " ~ ~ ? d i ? g  f o l -  cnml hy 

a grL~rJ*@l r.lscllno l u ~ t i l  tho n s u t  :'o(!dlq~. 

'lackb Erl s n d  ,;obson (1'Xfi) 9110~!0f~ 17 ~ * h ~ c ? p  C n ~ 6 I . n  

LPii. t the di)crik' l~~ in notl-:imionIa, no-protein nl trqen  7:~s 

r \ ~ c o m p n n i ~ ~ ~ ~  hy an Lqcronso It! rm!;oni;i concentrutiorl. ' Y i g s  

OJ a, (1964) ohnorvcd n ~tQnls'lc:~nt incro~so  in rlmlnal 

nnronln ':lion won r ap l~~crs l  protoin  concenCrntlons i v y  roighnge 

bn? u! r ; . t l o i ~  for  o.itt.lo : ~ n d  shbop. 

chou nnd fnlkor (1964) stirnod thzlt tot.:tl nltrrqen and 

l t n  const i tR~onta ,  nnmoly b ~ m o n l a ~  non grotoiq nitr y o ?  awl 

rosiil &:11 n l t r  agon l!rtro f 'nlrly 4rnltan far a ~ l f ~ o q  rllot. 

. l l l o t  nnrl :op?rt (11X4) obsortral th:it t o 3 1  nitrrspm ~ n f l  

nwt-mia co~coqtra tfcq of' r uqo.? Cl-11: l  t!Or9 ~ ~ o s l t i v e l g  c mrg. 

l r ~ t ~ ?  v.ith i*lt.!ke 01' cr lcic voteill. '"icrobial r so t e in  n i t rogen  

v ~ r i o F  frm 48 t o  G5 pel' cent of total nitro':r?q ?n? tmn noy,nti- 

vo ly  carrelntixl t!lth am..onla n i t r o ~ a n .  

h ~ v i s  and Strlllcllp (1'34) found tbr t ~ h e ~ p  fed b ~ i s a l  

d i a t  nlonct shcn&d vary l v ~  concontrntio~ of rme? probein, 

anr?onia and resid1,al nitro, ;on when cmpc\rud t o  those -'ed 

aithar biltal diet p l u  cnseln ot urea dlat. In lnttcr  e x p r l -  

monts Davis nnd Stallaup (1966) s t  d i o f l  tho d t i l i z n t i a n  of 



nltrxon of tonstod foods by fe ding cotton seed hulls plus  

sopnheaq rnctr.1 or toclstoc; noyn f1:ikes. Rloy oh~lervod thrrt ~ l l  

the nltrwen fractloqs i n  tha rrl lncr lnclltllln!: tho protein 

nitrocen wore hkhar  v i t h  s o p  f lak09  diet.  Pnis wns inter- 

preted to  mwin thlt nmionia nltroc*en llhnratw? from tmated 

f O ~ X I J  WRR d t i l i z o d  more c f ' e c t f i ~ l y  hy r5won pic-organlame 

t9an tblt of othz?r d10tft. 

r ere tjngen (1Wj) o:i+!nlnad tho o 'I'M t of cnrhohyr'rate 

sc~pplc'mentatior! on nitrogen u t l l i z t ~ t i o n  i n  wothe J ,  by o g t b  

matin(: t ho  totgl n i t r ~ d e n ,  residunl n1troi;en and amonia 

nltro;on, i n  runes f lJid, ,!is obsorv i~ t lon~  in$ i W t e  that 

~ l l  tho n i t r o ; ~ n  f r , l c t io~ l s  ~ ~ i ~ i n o d  weru grmtur, when sugw 

bo1.t \+us i!rcldod I n  tho r:?tion, Ibwovclr, tho .clyntilc?sls of 

minobin1 protoin vns nor0 ri loid trhon pobtoen ware odtled. 

;)lonpnon a. ( 1 x 7 )  ob~ervcxl thnt atoors fed mash 

r,: t ioft  hqld y a t m  concon~atlon of nan protein n1r'or:cm md 

arn~imin nitroyen t h n  thaw fa1 pallet& rntfon. mare ma 

only qll<:llt lncroc~rto i q  protein nitra:m dtre to pellot ing of 

r n t i o n .  

Larger I& (1969) n t w l i c d  the p rd : i c t i on  of " C i l  in- 

s olrlble prot oin, arnmoni~i nnJ ro~id18nl-'T on nclpply of rostr la- 

tcd amo unta  of nvailable carbohydrnto i n  the rnt ion o V ~ i f c ~ 1 0  

and eabu and fomt  that  the microhbrl protoL.1 synthesis fraa 

the diotmy-'I wua hkhor a t  2 how tiftor feocllm lrl the buffalo, 



while i n  the  aehu it wra negligible and t h n t  t he  d i e t a r y  

n i t rocen  i n  t h e  zebu wria mostly l i b e r a t d  e8 ~mmonla upto 

4 hours ~f ter feed lng. 

Hlrrs and iitinhotrs (1969) f olnd peak concentration of 

amr:onia ni t rogen and TCA insoluble proteln nitrogen 2 home 

aftur feeding and fraa then onwardst the, values returned t o  

prefeedlng  level^ n i ter  8 hotas, \hen nddlt ionul  energy ma 

providorf In tho  rnt ion,  a l l  the  corapononts of ni t rogen excep t  

a m o n i a  n i t r  q o n  increclsed R ~ ~ ~ Q C ~ R U Y *  

slngh & a, (1M) ~tudicsd ni t rogen u t i l i z n t i o n  in zebu 

ca t t le  nnd hlricnloes under urm w1 norburon f a d i n g  regimes. 

Tho co?csn t r e t im  of to ta l  n i t r w e n ,  TC.bT?, r o ~ i d l a l  nitrogen, 

amonis ni t rocen and fend and prototon1 nitrocen wme hieher  

i q  anirmla fect rum. jixcept fwd and protozml n l t r m e n ,  the 

other fractions were h l ~ h o r  I n  h:~ffl?loe8 than I n  zebrr cettla,  

i r r enpoc t ive  of the  source of n i t r q e n ,  indicat ing thnt the 
v 

u t i l i z n t i a n  of  n i t r agen  was b e t t o r  in buffalws than in eehtl, 

Dror Slfi a. (1970) showed that i n  nninvals morlntalnwl 

on exc lus ive ly  hay d i e t ,  the concentration of anino nltrqten, 

d i f f u s i b l e  nitroeen and diffus1Ele peptide niwoeon lnoreased 

while thoso maintained on concentrates  alono show& w k e d l y  

lower values of v ~ r i o u s  so luble  ni t rogen Prac tiona. They 

a t t r i b u t e d  higher cancentrat ions of v:triotla ~ l ~ b l e  fraotions 

of nitrogen in hay id ahemp t o  high VPl emtent of hay d i e t s .  



Q l p k r  p4, a. (1870) observed en incr anent in tho love1 of 

rnolassos from 10 to  I E  per cen t in wheat bhoosa lnpregnat d 

with 1.6 par cent ma, res9tw3 in reduced mrnonin l eve la  

i n  the r ~ 4 m  b e ~ i d w  the dry asat~er conamption of the bltlrib 

loen. 

P ~ n t  and soy (1970) ?tudlsd the rimen nicrobfal a c t i v i t y  

oC buffaloerr and eebVt cnttlo. me concentrntlon of food and 

grotozo~l  nltroqen wfls hizher i n  zekli than 17 ttxffaloes, 

whorcas, the concentration of t r ~ c t a i a l  nitrogen wag higher 

in hkt'faloos than i n  catt le .  'Tho concentration of soltrble 

ni trwen (other t b n  amonla) showad no (1 lfferonce betwoon 

speoies but consldsrahle vuriation batwwn tlme of sanplbg 

rolat lvo to feeding the, m3 noticed. S'hese readts lndioata 

that  buffaloe8 ut i l i sa  ingoeted protein more effloiently than 

~ a b u  cattle. 

'!osoluh¶.n (1970) rituclied the offect of ad(:ition of d i f f b  

rent  sblrches on nitrq:en uti l ization in bullwks. :hen tho 

rntlon containad rwrtily soluble cerbohjmrntols, the ayntheni~l 

of microbial protoin p~domlnatwl over protein breakdawn, 

thrra ranflltinq i n  vary l i t t l e  1 0 ~ 9  of amnonia to the h o s t  

animal. 

 hula & u. (1872) ob~erved higher cmcentratlon of 

nitrogen In nn%mle fed uroa than thone foil non-urea rntians, 

The concentre tion was mlntainod a t  s oon.sidtrrably hfeh level 



a t  8 hours po8bfesPic7q cmpflrd t o  0 houra fo(1ding. Trw 

protsln cmcantrnticm lncrrnsw? wlth incrmso i n  pos t  femding 

t ime and non-protein n1troi:en increased with lncrense in wm 

i n  r~tlon. 

streetor OJ & (l!Xi) found alintained ralaise of amrlonie 

i n  rtmen drm to contlnltoua infuelon of ural. Ib~evar, there 

wria no 61 f i'orance in the e!'iic loncy of ~ l t l l i z n t i s n  of  n i t r b  

gen hpt~tccn frqltont f'ooding of waa nnf3 ttuico d r ~ l l y  t'oodlne 

of wee. 

ITishnn !*ohan nnd llogl.!nvnn (19743 fa! tl~reo lovels of 

pr otoln  to ca ttla ~ n d  bltf4'n10tl~ a d  "It~li~rl vtwiouri nitrocen 

frnctjbnil  in rrr.en lk?tlor, 'Tim of snnpllny, ~ h o l ~ r d  n 2 1 ; n l f t  

cant dlfforsnce i q  totnl nitroyon clnA ~ m o n i n  nitrwon mr).. 

centrntim 11 hoth spociss, Concentration of raniAlan1 

nitroqan nnp food nrxl protozonl nitrwen Aid not  show any 

particl i lar trond &her i n  relation t o  the lovel of protafn 

or tlm of sanpllng, hoth tha spsciea. Redrly R ~ A  Eaqhnvan 

(1'576) observed ci n k n f f i c a n t  increase i n  total  n i t r o ~ e n ,  I T 4  

insoluble p o t  oin nitroeon and ammh concentration ln buf f ~ b  em 

due to obange in level and f inw of sampling* 

*7a1dev singh and !bkkar (1976) observod thnt tho lovel 

of ammonl~ nitrogen md to te l  nltro,ten lncronsd mrkdly In 

runen f l q i d  of nnicml!! fad  men thnn i n  control croup, Faatar 



r a t e  of releane of amnonlo from urm was responaihlo for 

higher values obtained 2 hours ~fter fatoding. ~ i g n i f i c o n t l y  

hlgher concentrntlon of to ta l  nitrogen, In onse of rO'm than 

norturea fed grogs fit all t h o  lntavals, clearly showed the 

diff t lrences in the  pro8wtion ~ n d  the u t i l i z n t i o n  of ni t rogen 

motahol i t i ss ,  The p rd l i c t ion  of XA p r e c i p l t n t ~ l  n i t r w e n  

tlecrwaed s f~n i ' i cn l r t ly  w i t h  t n ~  than I n  con t ro l  due t o  high#? 

praluct ion of  amonla nitroqen 6s qaLn.st  i ts  u t i l l e ~ t i o n .  

G i l l  n d  G i l l  (1WE) fd bufraloas with ures for t i f id  

p e l l e t s  and r~npel le teJ  r n t i o ? ~ ,  Total n i  troz:en of J t ra ined 

r !men liquor ( 9 L )  was a i 3 i l a r  in  a l l  , p o 9 ~ s ,  1,lnximlrm  value^ 

were observed at 2 horns an4 rleclined from 2 t o  6 hours. A t  

8 homs, t he  values wore s l iy l l t ly  h igher  than pre-fedding 

lovols.  &tmoni% nitrogen was maxi.i~m u t  2 hours post feding.  

liowovor, in p e l l e  ted r a t i o n s  the mr~onia nitrof:en concontration 

reached peak vnlt~ca frm 4 t o  6 h w a .  Time of sampling had 

R s lqni f lannt  of fec t on anmoni~ lavela. Rimen concentrat ion 

of t o t a l  n i t r  %an, non-protein nitrocen and 'KA n i t r o g m  of 

con t ro l  and urea fed groups dM not d Fffer significantly. 

nhargava & a. (1977) while comparing mt hay md vhectt 

straw ra t fon o b e r v d  n1r:nif icont Aacren~ed amnoniR coneen- 

tretlm l n  oat hag red r(rorlp. mi9 !md at t r ihr t twl  t o  avnlla- 

h i l i t y  of more btu-acidq f'rm oat hay. 

%rton (197R) reported that the  rtminal  cmoentra- 

tionm were s imi lar  when ateera  were fed with mmiR t r s a t s d  



straw alone or atraw plua concentrate8 and a).o?Lt amen tlmea 

h p h e r  than ,.?hen untrwtld s t m w  f& trithout s!~plmmta, 

math &. (lW9) ohservw~ poak concentra t ions  of 

total  ~ l t r ~ r e n ,  aw.onia nitrn~an R* 'V5f a t  2 home p o s t  

r e d l n g  wheroaa averrice protsln nitroiron wns wlxinal n t  4 to  

6 horn8 aftor 7'e+tdinp! i n  btrFTah9 nnfl cattlo.  ~ e a k  values 

of rmon '!IkTf and 'TFT a t  2 h o m ~  postfsef7ini:, which Oaclind 

therwf tor 111 both the opeciecl, di'i'~rad from those a t  0th- 

hours of post-feeding. 

;'orris and Inownt (13E30) roportatf that grlntllni: oP corn 

.stovc~rs incro sed rmon ucrttnte, 0.6 hour prugrr~ndially or 2 

holsrs posbf~enr l in l ly  i n  .jtear.cl. Amonintion lncrenaed runan 

praplonnte 0.5 ilnd proprnndinlly but d i d  not ~1,:nif icent ly  

affoct  tho mnn¶.ni?r~: rmm ptir~mete?~s. 

prl~stld (1981) stu lo(? tho of z'oc t of : em1 ing convent ionstl 

rotiorts an11 whole rnt ion in :ho f'om or m i l d l  rind p+3110t!J on 

tho v-lriclls nltrayen f '*ct ions .  Iho co!~centration of total 

nitrogan fractions were i'otmd t o  b atenlf'icerltly hither in 

the rmen f l u i d  of brlffaloee receiving pellet& n ~ t i o n a ,  

'They vero of tho opinion that h1,qhor crride protein lntaka 

might have cantrlbl~teil t o  hither r l n i n ~ l  nitroqsn fract lona, 

1:eIdy (19s) cmd~lctcd oxporinorlta to s t  i ? ~  tho effect 

of mas11 and pal lo t  foeding an the  vnriolrs nifior;nn fractionr 



i n  the rumon f l u i d  of sheog, IIe 0b30f'~Od h i ~ h o r  aoncentrci- 

t l o n  of t o t u l  n i t r w o n ,  fCA lnaoluhlo nitroj:on anrl roo id iml  

n1trol;on i n  thu r unon fl uld of she( p i'cK.1 pallstocl m t  lo!>. 

i i igher concontrnt lon of tho rif mesnid m t u h o l i t l o ~  vore 

a t t r lhq l ta l  t o  h i g h e r  l t ~ t i k o q  or' c r d e  protoin in ahorjp i'ad 

p o l l o t d  rotion, 

Ttte p'I of t h ~  rmen dooa n o t  dovinta 1'nr from n e u t r n l l t y  

and 19 r ~ s l ~ l l y  * . ~ l t h i n  t h o  r n n y  of 6 t o  7. Phi l l lpson  (1042) 

ohnem:d that v i t h  docrongo i n  the concontsrrt lm of vol~tlle 

f a t t y  ncifls tha pTT of fllu rlimon contontc, rono ribove p"I 7 t o  

a roeion c l o s e  to t h r t t  of h l o d  i n  fnc i t lnc  shoop. T m o r  

and T i ~ d g o t t ~  (1CEr) exnmiriod tho r o l o  ot-' ga l lva ry  bic:trhonnte 

and phosphoto ~ I I  buf rerln~ tho r ~xaon contents c~nrl cofi~-lut'od 

that i t s  bufforin(; cc~plcflty wns c!uo principrtlly t o  Its bicnr- 

bonate contont.  

a l g , ; s  8;t a, (1967) found a strong inverso r e l n t l o n a h i p  

bat~~reofl tho concentr : i t io~l  o!' VITA nml lnetlc tl.ci!l on tho ono 

h o d  on(' pll of t h e  rlunen corltmt an the otlier, 

Ash anJ ??ohson (1533) f e l t  thqt tho hafferlnc cap?~clty 

Of the rman  f l r l l d  Aooa not tlapond e n t l r o l y  on t h o  ~ n l t  R 

s e c r e t d ,  ns axchnnge acrocin tho rtmerl M i l l  a?' m - l a n l n d  

ncitla %?It11 b l c n r b m i t o  riccount': for  about one hr1l.f of tha 

at?IPs ahnorbod. 



Pant and Hoy (1911) ohnervad a slgnifict\nt d e c l k ~ o  in 

t ho  driily muqn vnlues of' p'i of the rlmen fluid hy ~ltorlng 

tho freqltency of fal3dlno from 2 to  4 timos d n i l y  n t  an almost 

conntant  d r y  t t o r  intake. 

Rdcy an4 "nlr (197'1) r,,corilorJ tho lrn4est p': vnlue Rt 

4 houra aftor ffacldir~q. ma p*' of the ? rind 0 horn 910, me 

similnr. ?. vsnter hicnrhonnto contont i n  tho G howa 911L 

nrld rmeqjaol diatrihlt ian 0'' t ho  LnAiviAlal f a t t y  ~cl r l r t  i n  the  

two samples wore 9ugr:er;tod a3 p0sr;ihlQ reasons. 

Ckskov & (1974) f o w l  t h a t  tho p'l of rimen 1iqrlo.r 

was not changed by fa  din^ pollets of rollwl or wholo barley. 

".ha t& a. (1977) found ttuit t h e  p:i of tho rmen f l U  

l n c r o n s d  v l t h  s l k n l i  t r@l tod  wheat straw that ra~linod with 

in tho norm1 phyniologlcnl range* Car e t t  Pf, (19'79) 

r o p o r t d  that tho rmon  p': wln not  di:'+'erent duo to consunp 

t l o n  of lkr.11 troatwl ('?ar:'I o r  7 % ~ )  stmw in lambsr 

Rai and Pnndog (1W79) a t r d i d  soanbarril vnrl~tion in 

r umon p'1 of hrcrwslng and g m z w  qmts. Iho  p'f vnlues were 

high tat ee ro  horn nnp :aclinad n u ~ ~ n q u o r t l y .  ihe doclino tms 

m x h l m  n t  8 horns a f t w  Ce~dln~. :ho pTI v ~ l u o s  1mre s i n i l a r  

i n  rainy ant1 w i n t e r  sclasons. 

Morris and Mowat (1W) rapartoil hiahor '?!;?A lovela 

with nmrnonia treritmant of corn stovara in s t e e r s *  



1)erhmlikh and O i l 1  ( 1 9 ~ 1 )  obsorvd R n t q  fnll of pTl 

v a l a s  botlfeen zero hour nnA 2 hour postcfeoding , theroeftcrr 

t h e  ,.uluen decllnod grndlully upto G hour p o s b f e d i n g  in 

culvos of uU t q o  groupe, roceivin~ d i f f m e ~ t  ontlrgy lovels, 

P a ~ d e y  rim1 !;hukla (lt3U1) studied tho oil 'oct  of red ing  

vinrious W2 lovols  c~nd urou on r men pli and found that the 

level OF :X:P feedi~l: hi4 no signli'icant e f f e c t  on p:l while 

urea lncorporcttlon upto % pprr cent OF TXP ~ i ~ n 1 ~ ' i c a n t l y  

incranned tho p1I. 

F!& 'y  (198) foam~l R s i g n i f  lcant ef rec t on p'I v81us.l of 

tho rbme*, f l rr id  of otleop fed complete nmoh fld pelleted r a t 1 ~ 9  

a t  f l l f t erent  timrjo of feodinpl, 

Yoat of tho A l ~ o ? t I M o  cnrbohydretss forl t o  rlyinants 

l n c l  d i n g  cellulona r!rs f errnenta? t o  voP.ti lo fritty ncirl!: i n  

rumen by microhe9. *nnchod chain fat ty  ucida are psd ticor1 

by dmminatian of amino t ~ c  ids. lhe  concentration of the 

total v o l ~ t f l o  f ~ t t y  aclds in tho rumen fldU 1s thua dope* 

dmt of food intake, ncttwe of Lhe diet, tine lifter feeding 

and ahsorption from tho runen. 

/annism (18tj4) exr:nlnad tho chnngc:s in '.'FA content in 

f a s t i n g  ghwp and found thnt  NFA level clecllned atscldllg, 

but the aarasntratlon of branched chnln 'n'Ats stmwd R al ight  



increase. Later, lnriiaon & a. ( 1 S 7 )  studied the ohttn,gea 

i n  the  croncsntrtttiona of individual fatty ac ids  present In 

rumsn portal an8 peripheral hlood of ~ h e o p  and observed that 

considerable portla, of "]'A was abaorbed from the rums? and 

the TviJA concentration l n  portal blood and runen were oorrelc 

ted. 

IIlndera and Owen (1968) ohservd t h n t  the  t o t a l  runinal 

'{FA content a s  well as "1:A per kg dry wittor poatfecvfing 

wRa ~ r e a t n r  ?or hay r ~ t i m  than pe l l s td  rntion, 'klght Pfi a. 
(1963) showed t h ~ t  whon fed  lntnke was constant the omcerr 

trat Ion of ?""A In the rtlmsq of lsnba fed pe l l e t& or crll~bod 

pe l l e t s  was highor for lambs red long or ooarsely gro~md hag. 

Thompson 9 a. ( I w )  shot~od that TVTzA concentration ms 

low i n  s teers  fed long hay than ground hay. 

Langer ft4i (1969) observed higher l o v d s  of FJFA and 

acetic acid and loyrer levels of propionic and butyric acrid 

i n  the buffalo than in the zebu a t  t i l l  intervals with ratlanr 

suppl i ed  restricted amounts of available mrbohydrates, 

Rtnnsey eJ a. (1970) s?xdiod the d i ~ t r k m l  variation of 

rumlnal VFA at d1;'ferent lntiike l eve ls ,  T o ~ R ~  '!?A i n c r e ~ s d  

ns tho level of intake Increaser]. A greater ohnnge dlte to 

level of intake appeRr to  occur In TVFA and the aastio fa 

groplonic aaid ratio when concentrate bnsml diets were fad. 

Pant and Roy (1971) observd a signlt~leant 1 n c ~ j s o  in 

Fumlnal TWA by changing freqlzency of feeding frm two t o  



fom time8 a day. 'fie c.oncenttlatlon of TIFA akowed leer 

fluctwitiono tJhm fed fou r  t l m s  a day ~s a reault of evm 

rate of fermentation rlna proclliction of genter amounts of 

VPA, Three distinct pmkn were fotmd a t  2, 6 and LC) hours 

after feet'lng in TVFA concentration. Ahujr f i r  (1m) 

found 1 aignfficant fncrwlae in Wil'A concantration in anianalr 

mlntolned on usea diets dlro to gracil.ial ~cclmulation o f  VFA 

in the runen rllo t o  lower r u t o  of fernenfat ion, nhat tacharya 

and man (1973) did not f l n d  any significant clifference ln 

rmen VFA values in ~heep  when woa levels wero increased In 

the ration. 

Orskov a. (1974) found that the TVF'A concantration 

w ~ a  algnificntltly higher when ( ' le ts  wore pelleted. ?he pro- 

portion of acetic acid Aorronaed while that 0:" propionic acid 

incrensed when dieta were pe? leteb. 

Al-RRhhat nnP lbaney (11378b) reportd thnt the p t t e r n s  

of TVFA levels reatiltlnq from feeding the 11% traatd lstraw 

were similar t o  those  stra rally ahtnlned with  diet^ containing 

lruhrtantiol amounts of rat? l l y  f ormntabls car hohFratrr) from 

gralna. 

Rinea and Davey (1978) fed conplete pellots to cows and 

found that the concsntr~tion of NFA increased after feeding an4 

the changer were greatest f o r  the d i a t a  contnining no roughagar 



Iiorton (1W8) roportrul thttt ' T r i p 4  ooncentrntlona were not 

l n f l u o n e d  hy fa .dine amonl:~ trmtetl atraw rntherr thnn rn 

t r e a t 4  R t r n w ,  tholqh t h e y  tdero nhout 33 pm cant  hiches when 

ooncentrntea were IqclUId in tho r n t i a a .  Amnanintlon h d  

n o  e p f o c t  on the mQnr proportions of lndivvid~tol  fattysl  cirfa 

i n  the r1:msq flllld, 

Ahrw nnrl schingootha (lm) folmd t h n t  t h e  rrrnan 'TI,\ eon- 

centrmt ion  bms  ~ i m l l a r  in cmrq fd soyahmn on! hw.t trmted 

soyabutin. rlyt.er Q. ( l W 9 )  observed l w ~ o r  concentration 

of I:';iA t l i th  l o r d  n i t r o ~ a r !  lnthka.  Jnynsr@iyti &a, (1989) 
observ hi t1,tct CLTI,B 1m~~ro:;nution of ,:rc?un I'urtsgo r o s ~ 3 t : ~  l n  

s i:r?ii 1r:nntly h l ~ h a r  ' r  i A concentrrt t ian  and tills was attr ibuted 

to  ;rrw~tar n i c r o h i r ~ l  r i c t i ~ i t y  due to ~dil i t1011 of' ma. 

Morris and !lafat (1'3HO) observ?cl hii:ht-ir s?J?'A lavels 

w i t h  '115 t r e ~ t l o n t  Rnd grinding of corn atovar with steers 

cilth r lce  stritu i n  lambs (Garrett et a l e ,  1979) nnd 1Ierera- 

mlrlann &;a. (1983 found no d If i'erenco T C > A  l o v e l s  

w i t h  *':$ trmtmant tind ~ h € ) n t  ntrnw ?!it11 ataors. 

masail (10R1) conducted snpurlments on fintld.ntec? bib- 

t 'aloo~ by feeding conventlmel rst ion n!$ p e l l e t &  rnticm and 

observtd tbit the mncer7tr:ition of W?A in tho rumnn f l [aid 

was hbhor  in buff aloe^ roce lv in~  pol lot& r n t l o n  then thorrs 

f e d  c o n v e n t i o n e l  ration, 

~edr:y clnd jhedAy (1982) oMerved hQher concentration of 

TVb;a praluction in the r~imon liqW of sheep f d  oanylleta 

a d l u t e d  rations aontbinfng nix& (try grass thtln those of 



the  pel letml  rntion c a n t a l n i n ~  teak lenves. They concluded 

that the pelletorl rntio.1 c o ~ t a i n l n g  rnixctl Iry .:ram huy rrna 

more foTK!I@nt&hle thnn t h n t  of teak ~ O ! ) V O J  ratio?l.  

Llnga Red('y (l9P2) r q m t  ed hli:ker cancontra tion of 

'?;;',I tho r man fl~llcl of sheag c i l r r ln~  a l l  tho mr~pl lng  

t inos  in tho complete rn.tions contciinin~; wood plQp ne c o ~ r d  

t o  nixad d r y  grnn? ru t ion .  ihu m~xinrm T!.a'.i prorlr~ction was a t  

4 hours p o s t f  octjlng in both the axpurl11entnl rntlur~e. 



CHAPTER Ill 

Materials and Methods 



!%LI follol!lnr: ugr+in? tx:trial by-pra4mtrr aM crop re- 

 id J03 \!8ro mod no fotr*' ln,;rcrliun~s in the f'or.mfdution of 

complt~te r:? tions; dry gro~rnd rfholu cotton plnnt, rice 

pollphlnga, whoat brrin, gromdnut cnko, won and mln~ses. 

3 , l . l  -1s trenwnt o f  51 Cot- 

I h o  whol(3 cotton p l n n t s  (- sp.)  after the l t ~ a t  

picking of cot ton,  wro obtained from nearby fieldg, f h q  

were 5tncked nod dried under  ghndo far P b u t  :I weeks so that 

the moi~ture content rof4ucd fm 30 ta 10-12 par c a t ,  mied 

cotton plrinto were rrolmd i n  o hnnmer m i l l  using 5 m sieve, 

After qridlnr, the m~trlrlnl iras t o s t 4  for t h o  prosmce o f  

cyanogenatlc q 1 1 ~ 0 c ; i P o ~  es per :PAC (1970) mothod and was 

folmd to he free from cynno~onetic gl~lco~ictea, 

:B l f  of tho  round whole cotton plrints (G'ZP) was t r e a t 4  

with anhyilro!is an onir: ( '[b), 0ht.i hd from !!/a. Promier Bngb 

no.rr ln~s ,  Ilydorakcc!. Polytileno h a p  of 112 : 76 Om With 0.2 mn 

thlc lmes~ weru ~ N Y ?  to kc(;p the ,115 trdnted material. The 

oylinder was connectd trith a how p i p  and n regtrlator, The 

how3  pip^ was innorrtd into the polythrine bull: containing 

woiahed qunntity of QtCP :\nil than hose pipo anrl tho bnga 

u e a  soclod t i ~ h t l y  with  tho holp of s t r in~  and hands. 



:'Avo hllrulred Gr:Lmn of I 5 t ! ~ o  fSitral ucw! into u:.cl~ yolythone 

brig 30 tllut tho m: t l r i c l  ,;ots 9.6 go? cm1; I,b an f'ry m t t m  

h 1 .  c;'ti?r l ~ j e c t i n  * ' '5, tho hags vore su:, lr!  l : r d  kept 

f o r  4? dnrs. :m in . r  t hit; p(~rlOd, t h c  b.;t:.s vore r0t.n t i ~ l  ~ ' n i l y  

ao t h t i t  f r o o  rmid u i l  '7" prl!-unt rmy cm:s in contnct ~r l th  3 
tho m ? t i ? r l ~ l .  ?ftrlr 4- i l r :y? ,  tlls n q : q l n l  ?'rom tho h g3 wns 

romovi.3 zvd - m s  a~rr:tw~ f o r  3 !?ny~: hy k.tc?pinr: tho st torial 

ill open n l r .  ' 3 1 3  tra~tn~l  m. tcrt.ql trn? uc,(r3 in tho conp~tlG. 

tion of conplste r-t lo-s ,  

,,:cporl.wqcal r i t l ans  'i'ol'a procel~r)r' 11t t i 10  ? i lo t  ''er3d 

and or14 0:- , ? r ~ c a q r  incr  la^ t o ::a03 : 1 : ~ ~ 1 * 1 0 1  ogy SGC t f O? of 

;,ndlir:i 1'1':1ii9';fl .', :r ic ~ l t  urn1 hivornlty , 1 ajondrnnn ;nr , ,Iyderah;td, 

The p l - n t  h.&s. inf'rustr ~ct,ir:al f l i c i l i t i u n  for C h ~ i . ,  in&, p i n d i n g ,  

n l x i n ~  t.nd pl?ll t : t  1 , ; of concent;rat~s, ro4:h gon r,nd ro ii;lm,;e 

bnsst complctc r n  tio.ro. ,?lo o: pgrir,t?otc?l rn tions USO~' i n  

thoso nt j r  l o a  c!oror 

1. ~ : o n g l ~ ? l l ~  fwd (rnrlrrh) with untl'oilt rd '; +Cq, 

Col?pl~+to fo~\B ( p o l l e t )  t l i t h  untrmtd 0 UP, 

2 ,  c:o-'plot 9 Coed (mr 34) 1.A th  '7 tree! tal VtCP and 

46 i'omplafe f a d  ( p o l l o t )  trith ' i 'h- troatm? C :I?. 

'Lho perceqtnge compoq l t i o n  on thq nhov? rntions r!ro qiven 

in mble 1. The e. . .pnri . le~tnl  re t i o w  Hero propartionad i n  

100 kg hntche~ ns per the f o r m ~ ~ l n o  i n d l c ~ t d  Q-cl d i n g  m o l ~ s s ~ a  



1 1 Pl?rlbantnr-o componitlon of cor!ploto rations 

-~---------I-I---Io----.--------~~~....~m~-I-~.-ol~---~-~.~-~-m 

Cro~m4 trkolo cotton plant  

rry rrom;l tJ:l olr  cat ton 
p1:tnt ( ~ m t r + : l t ~ ( l )  45 ,O 4F ,O .. .. 

i)ry grolurd trSole cocton 
plan t  (~nr lon  b.1 trail t c3r' 1 .. I 45 .O 4E ,O 

lee0 l!! DO 1 E a O  E a O  

*lr1ndif: Con1 n i n d  Cr\ %,T\ ', ?hoclpl!nr ir; O r o f ,  ;alt 3Ea13!, 
Iron 0.4ff, Iodine T O  qnf, 7Tangrrnclrrs 740 P'Tf, 
copper ?#) P'?! nrrrl 7Ulph0 OelF 'e 



and were m i  c! i n  A h o r l z o ~ t a l  mixor* "ol:bcrsos was ppulped 

from a storn,:~ ttl1?k t o  a prohixit*n wok an,' t h e  p r : ~ h ~ ~ t d  

molac:,:s? t!Rn :; , , ICY? into t h o  nixor tklrolcqh n ( J O R ~ E O  tank whi l e  

mlxinr:. Cua nrlcl 1 ovini.< vero {+r!rle!l r l l r u c t l y  to tho mlrer 

d isqolv i r g  i n  wat1.r. Phe cornplate f u 41 was nli:ecl for 10 nlnutos 

n colloc t o / '  into i: lmy 3 ;;a. 

7ho co*~plts!.o wish focds 9 nnrl 4 propnrd a ~ l n g  the above 

pror~?:'ure l>rwlq droppod f rm t):e II~LYL~~U' l n t o  tlle h ickot olavator 

nvr? tr:ls l i f t 4  o . ~ ?  contsyo? 171t;o n hopper ovor the pol lot  mill. 

?he mqsh fot;;1 hrns  C O ~ V O Y O J  fron t h o  hopper- IslCo tho condltioninq 

ch-..-.lbor of t h o  pollnt m l l l  tbrou;:h r: ~ m m r  convoyl;.lr: ~y-tern. 

h o  rzlta of f lov  o" tho fan4 into the c o ~ d l t l o ~ l n ~  chtunhor was 

c o n t ~ o l l c ?  5y rho01 vslve. 

Tho qtonn prod~~cco' fron R Follef (mp~ct ty  r j0 lh /hr)  

ntt~iched t o  tho p l : ~ q t  7mn saps liccl lnto the co?ditionlnl: c h m h r  

of tho pol lot  m i l l .  p ha roclu&ud c ~ ~ i a ~ t i t y  of stwtn with SVO to 

mOc temperntagre t#r:n sip; I l r !  i into tho co~lrlltionin,g chnnbr  

t i s c q h  control v.ilvo. :h .~  c o ~ ~ i t ~ o n e ~ i  m . 7 ~ ~ 1  :\t 90' to 9 9 . ;  

tcn?l)'jf.:~ t t @ o  nnr' . ! i th 1G t o  17 p t v  cmt noisture lsns canveyed 

i ? t o  tho p a 1 1 ~ ~ t  mil1 nnd oxtrldd fhro a r i n g  die with 

9 m holm. ma p o l l o t n  with  9 ra d l ~ . m o t m  hnvlne 0' to 86'1: 

tempar:+ture ~ 1 % ~  t r ' l t l l  14 to 15 PC" cmt n o l ? t  r e  were dropped 

fram tho pe l lo t  m l l l  into tho vorticrll cooler holow the 

pel let  mill. 

The co?lod pa l l e t s  #ere c o l l w t d  lnto Cllqny b g s  *on 

the cooler, star# nnd ~ l s d  Pm exporil~lon~tl fwding. The 



onorgy amsmd a t  v-trious processing points in the nanufoctur- 

ing of conplste mash 09.' pelloted feod are givon in lkble 2, 

lho density of in+ i idlml 1n1:radlmt.s UWYI in t h i s  eype- 

r lment nnd cwplote rnrlsh nnd pollets procoswd i n  this 3 t d y  

were estimntod using one cubic foot decrlwood h o ~  Bec~unad for 

t h i s  purpow, 

%x:xporilrrant~ colrciuctc~I n n r ~  d m l t  with uni'ar the following 

h w.A in~s. 

1. Yet a bol i c  s t  *UP ielg 

n) Mlirrah httft'i~loeu 

b) irws-Wed cnlves 

2. Growth stullee 

3,  Imen s t d l 0 8  

A hrief oxrtlino of tho oxporiclental tec!miques anir method6 

of anc?lysla ~doptcd d u r l n l ~  the, oourso of tho prosent s tdp 18 

slven bu~low, 



' h h l e  P. Average parut. conslurr: t l o n  i'or vrrrious processtng 
mothodn/qlrintnl 

:ixporlmen t a l  rntlana 

C r i q d  ing 4.0" 4.09 4.02 4.02 

':craw conveyor 0.47 0.47 0.47 0.47 

T ucke t elova t o r  0.47 0.47 0.47 0.47 



' Our Rd llt mlf3 ~ Q U I ' ~ R \  hr1*'4~~.100~ with an aV~Pa[:a ve i s h t  

of T 9 . E  kg vere ohttlln?' f rm tho 'hiry T:~p9rime?tnl ':t? tion, 

LIv~9toc  k rose?: ch f v t l t  uto, 4.J.1Z~ril.d.t1pnl hlvoy ~ l t y ,  

1 a . je~drnwpnr ,  'lydarnbn !-PO nnd wore q c r l l f l  9 1 sxpmirrontal 

n n i m l s ,  21.19 hllffaloes were permnontly f 1et11ln t9r' ~tsino Ice 

bngs na rllmen pll igs .  ma nnirrlls were kept 11nr'sr h y g i e l l c  

c o d i t i o n s  nnd in a v e l l  v e n t i l ~ t o ~ ~  stnlla vi th  cement Con- 

creto flooring, Rloy Were .stall  f'd throt~:hout the expori- 

net:tnl p.~rloA,  i'he four o.upminel~t:~l rritions Here rnndmly 

allot$ t o  th'3 fofw oxpm lmcmtul aniLlsla. All the rntims 

were of rerd arJ U h l t . ~ ~ .  ' ' e t ~ r  WRJ n l ~ e y s  mad0 nvaflahlo 

in ~ 1 1 3 ~ 7  h+icket~ to  O R C ~  nninal throilghout the experhental  

pp3 iod. 

'tftor 20-day prelimhnry fe*tdli::: pwioir ,  the a n i m d s  

wero hnrnosqsci y:ith llrlntl brags t \ ~ o  tliips h ~ f ' o r o  tho comnenee- 

nont  of ac t  1~1 co l l ec t i cm ?or ~Sjla?tmont ~ t x l  a 7 4 n y  col loot lon  

p*iod \rng Pol lov4 for m c h  trinl, 4 7-day .witchover porlod 

vtnrr nlloweil Mtweoq tho collectlms t o  c b n n ~ e  the dlats .  

? ,?,r! of 1 eed a$ Feed S q $ i d l ~ ~  

Reprsqenative snrp los  of ~Etc1.r or' the 4 rations were 

taken overy day bofore offorink: t o  the nnimAls and were 

poolod for 7-days, grow3 in A lahatitmy wiley mill and 

preserved in polythene bsl gs for snhse~jwnt anulysls.  7eaides, 



r o p w s a n t n t l v e  annpleg o r  untretl tod nnd : I ; w e a t e d  GIKP 

were tnkon for proxiamto and Van Soest nnrr lgs i~ .  Itepr?son- 

t n  t l v o  ?lar?plos of roslfleies of opch ru t i on  were collected 

e v e y  day for dry nv:ttor ~qtimntion* 

R,?.3 ('OlleCtiOn of '%ocos am; h'w 
''aocos ns an(' when V O I ~  >A Hero colloctod car of u l l y  I n t o  

a a p r n t e  coqtninars which **ere c l o e d  v l t h  t l g h t  lids t o  pro- 

vent  dryiqr of t h s  fnaceq. ?ho t o t a l  qtmnti ty  of h w e s  v o i d a  

dur ing  9 hours period WRR wekhed dol ly  a t  '3.00 A.V. The 

fnecen colloctwl we9 t* oro:qhly mixeil and a roproaenta t ivs  

saaple wns tnken from each animal i n  a b o t t l e  (approxlnmtely 

g )  unA carefully carr iod  to  tho laharlrtory for nnelysls .  

'iho t o t a l  !trine voi(hd d 24 hours by indiviclwl animals 

88  m o n 9 , u ~ l  d a l l y  sod r o p ~ ' ~ ~ s e n t a t i v 3  8uc;plus wore tnken 

mpnrotely i n  well ~toppor  d bott 10s. 

3.3.4 &ia2otinp, and ISrescrvatigD of Faeces 

a)  1-1 Abr n i t r o g m  ent i f i t t ion ,  Vmth p n r t  of  the 

f:!eces voided ench dny  by lndlvid la1 animal vns welghod, rnixe9 

with  stlfl'icierlt q m n t i t y  of 3 par cent etrlpb\urfc ncit awl 

presented in pr.lviouslp l?oighed a i r  t i g h t  stoppered s ~ m p l e  

 bottle^^ m i l y  q~mplas  Itere p r o s e r v d  i n  t h e  qnne l a b e l 1 4  

hottlea. l f t a r  a 7-dny ao l loc t ion  p ~ r i 6 A ,  t h e  wsighta of 

t h e  samples wore record do 



For dry matter e s t imt ion  an nliquat of I/!?Oth part was 

t n k e n  i n t o  the petridishon from t h e  i ~ l v l d ~ ~ l  a n i m l ~  sspersl 

t e l y  an4 flriod i n  a hot-air oven overnight nt 1 0 '  t o  1 0 9 ~ .  

The d r i e d  snmplsq were poalsd, qrorlnd i n  la"ar*. tory w i l e y  

m i l l  awl $tored i n  polythono htlty for arlhne:uent n*lyslo,  

b) -8 :or n1trol;o:~ es t lmt lon  VlOOth pnrt of tho tol 

~urino voi  ed dai ly  by 1ndi.i l d u a l  nninal aftor thoroty:h mixing 

wnn pipottod out i n  d glicclto into i ijeldehl f lasks conklining 

30 m l  of concentrrito 3 ilphurlc i~c i f i .  iho al lquota thus pooled 

i n  the fl-asks were m i n t n i n o d  soporatel J for w.ch mlmal. 

: in i l?r ly ,  VlOOth part of nl iql lot  *ms taken in dilplicatc 

for rnlneral antlmtion in .s i l ica c r ~ i c i b l e s  ~ n d  dried ~t 100' 

t o  1 0 ~ ~ ~ :  C:i l ly  an? savaq dny collections wre nd,'ed to tho 

anme cr.ioihles. k e y  were nshod in naf ?la furnace and 

oxt rnc t o r l  v i t h  hyr'rochlor i c  a c i d  end preoorved for cnlc itn 

and phwphmus es t im  tion, 

The gross eqergy coqtent of the rations ant4 faeces were 

determined IAS ing the par adlabs t lc oxygen homb calorimeter 

( Sories 1m0) . 
n i g u s t i b l e  energy content of tho oxpor lriontnl ra t  ions 

were e a t t m t e d  by subtracthi ;  the gross energy voided in the 

faeaas from tho p o n s  energy cona~im& throqh f e d  and the  

percentage of the digestible energy wRa ccllc~lhtod. Metnbollrr 



onergy contont of tM rations were cslclfintfid u..r¶.ng the 

factor recmnendod hy 'TC, 1076 (?x my h, converted t o  !fZ 

hy mllltlplylnp by 83, ), 

nCAC (1970) snalyt icrll rnothods were fol lowd for estimsG 

tion of dry n:rtt~r,  olg:\  lit m i t t = ,  c r r i ~  prot ole: ,  o'.:rer 

uxtr:~ct am' t o ~ n l  ash. .iqtimntion of c ~ l c i ~ m  W R ~  dong 

a c c ~ r ( ~ i n ~ :  t o  thn mathod of Culnpatrn 8f, Q, (l:340), Phoggho- 

r!ia m e  eat imatcr l  c~~lorimetricully a3 por AC!C (1970) procedure. 

'?he C ,CP, e:cporlmental rations tin1 fl~ocen * m e  annlplsod for 

cell f r ~ c t l o n n t l o n  win:. tho  procdrtri 3 of 'rnn -oest rind 

*4ooro (15%). 

'Ihs expar iment~l dnta ver e anelysed accordinq t o  the 

msthocta of ;nerlecor n*r? Cochran (1963). 

lho power consruaptlon for v~riorls procesrsing methods 

WRI c ~ l c u l a t e d  as per the formula s~qgeatud by hrej  (1986). 

A digestion and metabolic trial wag conductod on 12 mle 

crose-bred calves (3 from each group Of growth t r i a l )  to aswias 

the nutrient utilizntion of the four expsrimantal rationu when 



the animls vere uhout mu kg weight in zi corjpletvly randoc 

mlsofl h loCk( ' s s ign .  Cha particrlnrs of t h e  exporlnental 

aninnla nnd thulr d i a t r i b a t l o n  in to  d i f f ~ e n t  grorips are 

g i v e n  i n  Trlhle 3. A ?-day collection ma mar'e as dotnl led 

in t h o  aforeanid exper imon ts. 

xlkteqty Tofir mrjlo c~oal?-krul c't lve~ ~ralqhirl:: on an avwage 

1Fn k~ ohtaintxl from III[;I>P on Cnttle, L ~ r n  am,  Gmt v were 

~ 9 4 ~ '  fo r  t h o  n o ~ t h  q t l ~ d i e ~ .  A ZW)rr!~y t e e d i y  experimsnt waa 

c ond uctod on t h ~ ~ s o  nqir~ls 1%) n c-liately randmlse(' hlock 

doslq-• 

Twenty :'oar t r l o  c r o s ~ b r o ~ l  cnlvos 01' 9 to 12 manthe age 

woro selected. i'ha an1,wls were rcir>dcmly a l2o td  t o  4 rations, 

such that onch GI-04 had six calveg, R I ~  tho averl'ago body 

w ~ i e h t a  vure rtinila I?i ~ l l  tho j:rolps~ Lho part lc , l lnrs  of 

the oxgcsinantal nnimls an<! thslr cil~tri5utlon into d i f f e  

r a n t  grolips art3 given i n  kble 4. 

,311 tho twenty foqr aninmls wore hou~~afl ln we11 v o s t l l a t e d  

l d i v  frl l u a l  pons p v d  - 1 i  th cement cancreto (rrlthout hdr! ing ). 

The nn-1s were dewormod ~t the hoclnrlin(: of the a ~ p a r i m e n t ~  

hro;tgharit tha exparhantal wrfd healthy gcrrroldings and 



Table 3, ?theme of' Ois trihution o! cro(r+kwj cnlves ( l~etahol ic  qtl$is!) 

~ ~ ~ ~ O * H ~ ~ ~ ~ ~ N ~ I ~ ~ H ~ ~ ~ ~ ~ W . ) ~ ~ H I ~ ~ ~ W U H ~ C ~ ~ ~ ~ D H ~ H I W ~ ~ U ~ ~ ~ W ~ ~ W ~  

?xporinoltnl r!! tions 
w a a ~ ~ ~ m m ~ m m m ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ w ~ ~ ~ m ~ w m w w ~ w ~ ~ w a w w - w ~ w w m m  

1 a 3 4 
~ W * * k ~ W w w m I H r a e m m  .WCWUI~.CIL-.I.ILW*IWC~~~ ~ ~ ~ S - * * W W I I I C W I C D  DV~ I -L IWW~ 

Aninel "ei~ht $7 ha1 'ai~ht f rllm1 ~Ieieh t ,Inbe1 :i'eicht 
??a, (k) 'lo* (kx) "a, (Iff) 'I 0, (h) 

~ e W W ~ w C m m a 5 w m m h v r m r u 1 1 ~ ~ r ~ ~ . * I ~ 1 ~ m ~ a r a w w ~ r r r r r w r r ~ r ~ m ~ c u m r r r r w w ~ N 1 n S ~ ~ k ~ ~ ~ k ~ .  
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pr opor oleanlinerr~ were malntulnod i n  the exper inental 9hobr. 

The animals were also vtlccinntud against comnon lnfectioua 

d i~ea801.  

I'~t1on.s 1 t o  4 were rarldomly agslgned t o  4 grow8 of a n b l s ,  

Tho oxporlne?tnl  rntlons wnre T d  Q& In lndivl~lual pens. 

Vnter 1.1ng ml4e nvallnhlc' i n  clean hfrckats to onch nnlml through- 

olit the exporinontnl period. me r~ltions were offerdl to the 

nqim11 a n i l y  n t  9.W Ama8. rm! 5.00 n.:.r. The residlleg l e f t  ovsvs 

wag voichsd lr! the next mornlnr an6 i r l  t h l a  way the exact qtrrb 

t I t l e g  of corlsfmod rJsilv hy nncb ~ n l m l  w o ~  rocorded 

t+ro vho11t the exper imoqtnl p~niod,  

The ini t ia l  averclga l ) e i~I~Cs  of' the culves (averflgcs of 

three con!;oclitlve days) are :;Iven in 'hhle 4. :eights of 

expclrimentnl animals waro recorfiod r r t  fortnight intarvalr 

throughotlt the exp.2lmentnl period u!ing Avery Cnttle 1lelgh 

hric'go at 8.00 4,ri. before feoding and watering. Tho f inal  

average r~e iqhta  of the cnlvea (avernge of threo aonsoc~ltive 

dsya) are given i n  Tahlo 48. 

'2 6 FrFllj.' ';Tr313!? L a  

4 brief outllns of oxparhentn l  tochniquea nn{l m~thods of 

analyfieg &,a+ in  rrmon ntla'ies ara clven helow. 



S,G,l =nu of Human L ~ I *  

1 m e n  l l r ;  10r *ms colltrtd frm tmch a n i n n l  for  3 days 

nftsr t h ?  7 ?fly c o l l s c t l o n  p m W  of onoh motnholic  trial. 

Tho rlna? +'lui? ??nplss voro r.ol1ect.d hy l n q n r t l n r  nrl ~ l u m i -  

n i l m  d ippe r .  Calre Ins h~ ke? t o  occllrrl . rnmle?  of r m0.r i n y e a t a  

!'rm thr? top ,  rz1~~'le R+ lo.,cr l i > v o l l  nrl ' ~ 1 4 0  t h e  a n t ~ r f m ,  

mod1 an inn p o s t e r i o r  e l c t r ~ n i t i o s  o r '  thr!  r PO?. RIo 1n:oqta 

V o r o  rttraincrl t h r o w h  f o m  loyers of n m l i n  cloth ~ n r l  reslll- 

t a n t  l l r l l l l r l  ;!as dcsir;mitod < i s  str i l lnod r mon liquor ( 3 1,). 

ihbdut 100 cl ox' thc, s u r ~ p l o  1[:r; rlrrrtsn at wch colloctlon k l t o  a 

cltxrn 7tc . r i lo  polythmo bo t t lo .  ~ k i i l y  4 colloc ti~rrs were made, 

t h o  f i r .?  t hoioro I'eoi! In); clesl(:nr~torl n3 6' 1~0t.u nn(? t h o  other 3 

a f t a r  feeding, a t  :! llorrly i n t a v n l s  i.o., at 3, 4 rind 6 hour8 

a f t  lr te  :?iq::, lJunon l i r ~ u o r  r+mplos  c o l l t w t  d n t  9.00 3.7". , 
11.00 ' i m w m ,  1.00 iJ.". n d  3.00 P.". ovary (lrly. p I of tho rraaen 

f l r i i d  .J: 1 Rot e r n i w d  imrrrdintely hg <c.cinr: Ilo.?ul iG/."!iCCfA'J glase 

oloctrdo p'l moter. 'Tho nmnonia nitro-rn present 171 tho runen 

l i q u o r  1c1g o s t f n n t a ?  i n ~ ~ c d i n t a l g  c f t ~ r  collwtinr: thrl wrrple. 

hftw nrfJ1n6 1 n l  or' lsnt u\cltl+ marc s i c  chlarirlo aol~rtion to  

chock t'le m l c r o ~ l n l  clcPlvlty, tho  ~ t r n i n e d  rmen liqtlor m s  

atarorl  i n  polythono b o t t l w  an(' prope r ly  cnpped arlrl l nhe l -  

loA and ~ t m o d  a t  9uh zoro tomp3rilt11re f o r  f l r thar  ~ n n l y s s o ,  

t',f3,? final&&al M v t h ~ d q  

Iiumon 1111 uor rrnnplos vrrr o analysed  f o r  t am1 ni t r  %:en 

(tficro-Kjeldahl) , ,&A supornatant n itrogon and ' L C A  insoluble 



n l t r ~ a i ~ o n  ( ~ : l l n a  t& Q., ln6") , roqlr l  nl n1tro~:an  food nnA 

pr?tozoal qitro~.an (,'inah & Q., 1968) am-onb n i t r o c e n  

( i;chwnrtz arul r:cl.oemn, ~ W I )  unrl total volntila f n t t y  

acids (%mot and l \ o id ,  1!3!;6). 

s ; t . 6 t i n t 1 c r i l  a w l y s i s  of tho  drrtrl 1:as dono accordilg t o  

the procodrlrcn of ';ncntocor rlncl Cochr:ln (199t3). 



CHAPTER IV 

Results 



7.~0 low Cost no?-cwor?l b*.-sd cor7plel.e rr.tions vore f 'o~l*  

lo; t a:] ming rlr y fl03ma wholo cot torl plnnt (rt KP),  n crop resld ue 

ressiltinp; *om ccltton crop, ltntrwtod or ":$-treated, as a sols  

Boar,-e of rolishcre i , o . ,  n t  45 pcar cent: level I n  tho total ration. 

Those rntions ctcre pr o c o n t w l  ir-to mnsh rind psllot f a r m .  Tho 

r o n ~ ~ l t i n g  4 ra t ions  were conprirsil I n  d l r o ~ t l o ~  nrKl notnholia 

exper inonts along wllh r moll st,,dios u l n ~  4 mile  !iilrr#ah bod '~lasa 

and i n  a gr  ovth cum mi~tobolic tlt ldy axpor iisont l lslng 24 male 

crosg-brod cn1vo.q for growth nnc? 12 i'or mutabollc st9xly to 

aasoqa the n rtrfent dlgostihility, r men fermsntution ond 

grouth porf ormance~ 

The tmtrwtorl and 'T!+troetod G'dP wig nwlysed for p o x b a t c  

composition m19 the r e ~ u l t s  me presented in ' h b l e  6. 2he colour 

of the rt'fCP cbnncod from l i g h t  hrO1~rl t o  dnrk Mown, dw to 

anhydrocla amnonin traa tmont 2nd the trwtqd u~fiterlal was l e s s  

coarse and more pliahle ens cornpard to tho untreatd. AnnoniG 

ti777 of O'ICP incr~afled the total n i t r o ~ e n  percenhqe from 1.M 

t o  2,EF. h e  r , ? ~  before and eftor 'Rktr ~atment oontalned 

90.73 and W.88 dry m ~ t :  or, 7.P1 and 16.01 c r d e  protein, 

41.62 a d  39.8? crude fihre, ?.On and 1.94 ether oxtFact, 

42.08 and 38.62 nitrogen-fre~ extract und 6.44 and 6.61 total arh 

raapectlvely. Tho calcim and phospharus contents were 1.33 and 

Q.E per cent in untreatd C JCP and 1.39 and 2.18 per cant in 

nHgtre~tod a l s p ,  respect 1v . l~ .  



TPSla E ,  Chenical cm osltion of grotmd wholo cotton plnnt 
(?; dry mnlsf 

Growl whole cotton plant  

Dry ranttor 
Orcanlc P Y ~  t :or 
i:r lde protoin 
:ther ex trac t  
i r d o  flhro 
'Total nsh 
"itroqon-fri%e oxtrrict 
nlitrocen 
Calcium 
Phosr~horurs 
Oros .: en t3rrgy (Vcal/klr) 

'outral doter cent sollrhlns 19.W Z! ,39 
"eutrnl detersent flhre m.78 76.61 
"ewicoll~llme m. 69 me87 
4c id  f 'eterpm' f ihre E7. !26 M.04 
Collulwe 42. a 4h79 
Lipnin lo.!% I?. U; 
" i i l c a  1.37 1.09 

'~roqnd wholo cotton plant t r au t ed  trlth anhyrirou.. amonfa 
a t  3.6,; level on dry m i ~ t l ; t u '  b n 1 . j .  



'Ihe untrentad and ?Irk t rwtd  G'XP wns nlso analyacd 

for c e l l  frnctionatlons as per Van west ~ n d  rnoore (1966) 

a d  the rcrrrtilta nre  prolentcdd i n  Tnhle 8. ho 'Tr)lt, 'ltll, 

Am, 'lmlcoll~rlocro9 cell?tlose, l i g n i n  nnd ash contento of 

untrentpd GV.Cr were 19.23, R0.78, 57.2f3, Sl.82, 4!?.W, 12.96 

n 4 1.37 nrld of .Tr$-trsitd C1":P were P3.30, 76.61, 66.04, 

20.67, 49.79, 19.16 nnrl 1.09, respoct1.1ely on d ry  matter 

hqsi~ .  

Complot e rations 1 to 4 Irere annlyserl for proximate 

composition nnl! cell ~'rac timcctions. B e  roslllta clro pre- 

sont~rl in 'fable G, h e  c m p l a t e  r ~ t i o t l s  1, 2, 3 and 4 con- 

talnod 80.30, 89.94, ORIV7 ttnd 88.71 d r y  matter; 15.60, lS.98, 

15.60 nnd 15.04 crude protoini 33.13, 24.81, %,04 cind 33.88 

C ~ I Y ' ~  fihro; 3,76, 3.43, 3.84 and 3,79 o t h a  extract; 43.09, 

43.44, 42.67 and 4!?.42 nitror,on-f rw o:ttrr~c t; 12.33 , 13,34, 

13,78 nwl 13.87 t o t n l  ash, ro!:gocflvsly. Cfllclm and p h o s p h o r u  

cantants of tho conpleto r:,.tions 1, 2, 3 and 4 were 1.46 and 

0.70, 1.35 nrxl 0.78; 1.48 an8 0.80 ~)itnfl 1.40 n d  0.70 per cent, 

The 'ml, ?TT, A ~ P ,  71amicellulane9 cellulose, llgnin nrxl 

ash content!, were 4?.E7, EG.43, 3%M, 17.58, ?I.%, R,10 am) 

E,OO fo r  ration 11 4R.60, 51.40, 3p.96, 10.45, 9E.42, 7.66 ~ n d  

E187 for ration 9) 4E.24, fi4.76, .??.74, 16.02, n.14 and 

E I I G  fm r ~ t i o n  3 and 60.04, 49.96, 38,92, 11.04, %~oE,  7.94 

and 6,93 for ratiocr 4, ronpectively. 



Table 6. ~ h e n i c ~ l  comy)onition o f  complete fe ds ($  dry bnsis) 

0--- SC~-----..-~-~).)....LII---LLLL-~~-~~~~~.I-..C.c-.cI~UUI~-L~o~LCIII~- 

' ixporhental  rcttions 
f tern ----------.--w----------~-------- 

1 2 3 4 
- - - - - - - - - ~ ~ - ~ - I - ~ ~ O - L - - - - - - - ~ - - - . - - - L L L L - - - ~ - - - - C C - - - - - - - ~ - -  

nry wtter 
O r g ~ n l c  mttor 
Crude protein 
Xhor extmct 

Crude fibre, 
"Titrot?en-frea ovtrnct  
Total ash 
:Titrogen 
C * ~ l c l m  
Phosphorus 
Grow onorgy (l!cnl/kg) 

xu-  . . 

'T~utra l  detorgont solublos 43.67 48.60 46.24 60.04 
-7eutral doter  gent f ibro 26.43 51.40 64.m 49.96 
:Iomicoll ulose 17.E8 12.45 E.02 U.04 
Acid (Jetergan t fibre 38.89 38.85 38.74 38.92 
Cellulose a4085 26.42 26.44 26.08 
L i @ ~ i n  8.10 7.66 0.14 7.86 
" , l l ~ a  6.80 8.W Em16 6.83 



The hrOk flonsitien of faen Lngw?imtn nnfl experlmontnl 

r ~ t i o n s  sre pFt3~Witod i n  'Pnhle 70 Tha h u l k  (Tensity 0:' f e d  

lncr ell lent8 l n  the fornliln tlon of tt:o oxperlmont31 rst ions 

r: in~ed from 6.9 t o  2F kg/cf't. 'Ols d o q a i t i a n  of  the praceaaod 

a perlnctntal rntior\a t!l)ro 9.0, lee?, 9.9 (ar~f l  16.0 f'or the rntlonr 

1, n, 3 on4 4 ,  rospoctivoly. 

,1716 dntn on the cost oi' procossint; of tho experlaantal rationo 

r \ le  clven in Rt9le 8. Total  pwu conornod p a r  two si~ifts of 

oieht horns ~ a c h  ~ t 3 s  348.1#), 6310!BX), 330.GO sf;?!' &S3rE3 K'dJi for 

proces s in~  of m t h s  1, !?, 3 and 4,  reslkoctivoly. i'atul c o l t  

a!' enerey per 6 ,  y ma R¶olE0.W30, 23.04, ?.GGG077 : nA NlQ0.08 r'or 

the r n t l o r e  I,!?, 3 .end 4, respoctivoly. 

Avoreg? pro cons in^: cont  for vnrio 1s cmpl to Tmds contnlnin# 

46 p@ cent 41ry g o  ,nrl wholo cotton nlnntn W R  ~:~lcl l lrttoc!  hased 

t n  two shifts of e l p h t  hoisr~ a\c l~  for 300 uorkinc (ltlyn psr ymr. 

lvemge pr Mtrction of p e ' l f ~ t  m i l l  of p i l o t  p l m t  brae r cco rdd  ar 

400 :rnA 4% @/hr for rations 2 and 4 ,  r e s p  t iva ly .  '?ot-i1 p r ~ .  

cessing c o g t  was R~.9~"1, 17.R2, V.Rl nnrl 16.92 por q u i n t r ~ l  'or 

rations 1, 2, 3 R n i  4, respectively. 

fie d a b  On the t o t  .l cost  of oxpurluontnl rritior~a are 

preaonted Ln lhhlo 9, l[he dxistinr; mnrket; price8 were lued 



Gromd whole ootton p l n n t  ( u n t r e a t i ? d )  6.9 

Ground whole cotton p l a n t  tAnr?oniii t r e a t e d )  6.8 

Grotmd nut cnke 16.8 

!%eat hran 8.2 

Rice po l i sh ln&s  

tam 

P inerril m l x t  are 



I &&$l~rnes 

lo po~a c o ~ t  1 I~,o,~S/?'! !(Es,j 1 ,  %!I804 

2, berator (M) issea/- par b y  (issc) @,Oo 4fi,oO 

3, !,ahour (six) i:~,lOle pa 407 ( 1  g , )  60,00 6O000 

4. Coat of diesel 3 !Lrr,l,16/lltr~ (: 5.1 468,% 

111, 1, 'bbl expsnditlue/dop (Flrect chnl Ces 4 fb0d 
casts) (Is,) Ern,% l,l@o?l 

2, ~rcd~rtlon/dsy for 9 shifts (~~nl?"Ll11) 64.00 &1,00 

2 ,  PPocesslng cost/qifnbl (!!I,) 9 ,  17,82 

@ Elxed costst 
1, l,tlpreclaticn on hnild ln: and achksy 

a) Depreciation ,' 5 par year an 1,00 lakh on civil !:orb for 1 year (rls,) ~ ~ ~ , 0 0  
b)  Deprechtion ! 10,. per  year on 3,s bkh~ on p l a i n t  michlnery (las,) ~&'X000 

2, fntsrest ,! 10b per per on block investnont (h9,rl.E labs) par yeat (hi;,) ~,000,00 
3, Insurance 10,6,, pe. year (id,) 2,100.00 
4, flalntenance ! i r,llW/- par flelth( total por p r  of 330 lark$ days) (.a,) 1?,(~)0,00 

Ma1 per pear of 300 taking dagt (llse) ~1100,00 
Fbed coats pa day (be) 



bhle 9, Cost of uporiloltcl rntlons 

~ m ~ . ) ~ ~ ~ ~ ~ ~ r m ~ ~ ~ m m ~ ~ h ~ ~ ~ ~ r ~ ~ ~ ~ u r ~ w - ~ r ~ m m ~ ~ m ~ ~ m - 5 ~ ~ m m r C ~ 4 ~ ~ m c * ~ ~ ~ - - ~ ~ ~ m . 9  

ZyorivYxl r:'timi 
I 03 t /  ~ u - n m w r - ~ . l l r u r ~ m - m - - r m w ~  

?ten 
cl llilrtcl 1 3 3 4 

r r r r m r e r r ~ r r r r ~ ~ ~ r r ~ ~ ~ . r - m ~ r m m m ~ r r r r c m ~ r ~ ~ m ~ r r ~ ~ ~ . r m r ~ ~ ~ h ~ ~ ~ ~ ~ ~ m m m r m m r r k m ~ O  _ -.Sc 

'1,ole cot ton plat l lntr?ztor' ) lo b0 I n  f:,@ rn rn 

h& cottog pl.i>t (;.rv~h trect*! ' EO.9 Tb7? ZbR 

:ro~uldnat cbke l?a,OO 17.N 17,OQ 17,OO 1 7 4 0 3  

h&t bra!) N,00 @ o,w aocr 9,oo 

i ico ;iil.lshin$s 3,OO U,05 ll,E 12,OS L2.03 

iJr ~a N2,O 3 3.G 2.63 

Ilo1:~saes I?@?!? 1 1 1  la's], 1,91 

:!inoral 5ixt oc 
C ~ ~ s l o n  slt 



for calc9rlntlnr: the cont of' rations. rlbrhe mlrt per qlrlntnl 

of rntiona 1, 3, 9 and 4 t!ng r:~,60~C31, 69.4!?, 76.08 nn? R?,'10, 

respect1 alp, lncllnlvo of proce~qlny cost, 

An averace (!;lily dry m t t t w  in& ko of' t.i.72, G.97, 7.58 

nnd 7.70 kc \.tsre rocorduct hy t h o  I!unah b[&ffriloes f& rutiona 1 ,  

2, 3 unrl (3, reqpoct ivoly. h e  avern!:o to ta l  dry mnttor con- 

amption per 100 kg hody '#eight  rocordod i n  th i s  e:cperiment 

( %'-lo 10) wn9 O.44, 5?.49, ?,71 nnd ?.76 kh: for bflftkloes 

f a d  rntlsns 1, 2 ,  3 awl 4 ,  raspoctivaly, Tho dry nntter 

conslmption 1.lnr: hlchnr ( o l  0.05) nrmg tho ~ n i n n 1 . s  fd 

rnt ion8 containin:: '7'5-tron tad rl'ICP thnn tho r n t l a n ~  con- 

tained ~mtren td  G'1"(7P hut pollotin3 hnd no ofr'oct on dry 

mtt or ccmalanption, 

Dry mt tor d ig~s t lb i l i ty  cosf f iclenta of the M1mah 

buffaloes aro prosontrtd i q  ltthle 11. Tha avort~ge dry mttar 

digogt ion  coefficlonts rocarcled for rntions 1, 2, 3 and 4 were 

56.33 2 0.69, 6E.31 = 0.71, 64.26 2 0.24 and 66.16 A 0.U per 

cent, rs~pectively.  'me dlffsrancen in dry mtter dlgostibilit; 

coeff ic  tento rocordwl ARmont: tho four trmtmont g r o ~ l p a  were 

highly signif lcnnt (PL 0.01). 



Tab10 10. Dry tWttm intubs hy the Murrnh hu"r'a1oes as aft'octal 
by dif':'or en t ra t ions 

nrY rn tar B y  mttor 
Ra t i m  A1lwl 

if0 1 l * r ~ h t  int:ike)day ~ n ~ k e / 1 0 0  h 
kT 

body weight 

1 mjaO Ee5R 2.W 
?? 21Co,5 80.30 "a 45 
3 %S,G 7*?E ?An 
4 3me0 9.73 3.56 
Yea? m . 6  6.W 2.4$ 

,a 'I 

a 3-L 1*09 OeOL7 

1 2 T  .O 6.02 T.70 
9 "1G. 5 T-oW 2.72 
3 3 r . z  P.18 2.74 
4 3W *O 10.22 2.69 
t!onn WJ .E 7.58 8.71b 
- I . *  I.& 2.03 0.01 

1 213 a 0  6.40 20 87 
2 n3 ,S  5.69 2.63 
3 2%.S 8.42 20 82 
4 3R8.0 10.30 2. 71 
!* oar1 99, E 7.70 2. 7eb 
tL:L% 1.04 0086 

o~~-~~-~.-~~-~-~--~*~~~~-o~--I--"--------.---o-o----~----~~ 

a ,h - v a l l ~ s  w i t h  different gup ,rscrlpts d i f  t'w signif  i c ~ n t l j  

A n a l y ~ i ~  of vnriunce of dry mutter IntdQ pcz 100 kg my woight 
( ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ - ~ - - o - - ~ - - ~ - ~ o a - - r r r - - - r r r r r r r r r r r r r r r  

qourco of v n r i r ~ t l o n  d . f .  7. 7. I$. 7. F 
..--IIIo-..e--.g.-L- ~~~~LC~-~--o..... .~o---------r-II-----l----.-~9a 

Aninnla 3 O.O? 0.007 0.47, 
Pnt lone 3 0.31 0.103 6. 87 
Periods 3 0.02 0.007 0.47 
i.:r r or 6 0109 0.01E 
TO tsl 16 0.44 
---*--*-w--wI-.I.I- ~ ~ U ~ . . ~ r I . . ~ ~ - . . - L 5 . ~ L I ~ S I - I - - - - - - - - - ~ - a . . o - ~ ~ ~ -  

* Cignificant a t  6;{! love l .  



mhle 11. Avnrn~o dry mttclr intake, otltgo anr4 d i g  s t i h i l i t y  in 
Murrah huf-'nlooa a% n f f e c t d  hy Alft'ment rrjtlona 

-0- LII--------------*---------CCc-~..-IoC------------------C------ 

tintian Ani*l output  ~ i i ~ e n t i h i l i t y  
"0. InWlre ln fieem oigQattrl coefficient - ke (#:I 

1 (3.40 9. 16 do% 06.2S 
2 E .69 la91 3 078 66 .g3 
? 8.42 I?. Rf4 5-54 am80 
4 10.30 3 .QD 6m81 eO.l.2, 
Veav, 7.70 M a g  
'.':.t 1.04 0. 

..--..-..~-~l---......Co.L-LLLL~..-- ..-"LrI)L-o--C-------NNN.L---------- 

a ,h,o ,d - val~ree with different super,racr Ipta d l f  F a r  s ign i f  lcantly. 

i?nalyeia of v a r i i ~ n c a  of d r y  mt tor  d i ~ o s t i h i l l t y  coo~ficlerlta 
-----a-..--e-..-rrur-rrr---rr-rr-rrr---o-------------~-o------r~~- 

~ourceo fv r~ r l a t i on  d.f. 9.90 V a S a  I' 
~-rrrrrrrlrrrrrrrr---~-~~..-CC..r-..rI)....-------w-I-L----....----C---1 

Animla 3 E.42 1. fi 
Fkn t ID~B 3 a3 .E6 87.86 

3.R5, * 
186 a 92 

Periods 3 4.47 1.49 3.17 
LIT or 6 2.83 0 a47 
To ta1 16 28 
.I.)-~~~-~~~~--I--CIILLII----~-------.CI---I-----------O---L 

* *  ~t ign l f l cant  a t  1,: level. 



Averavo orry?lc mttm d l ~ ~ s t i h l l i t y  dntn of tho FIurrah 

h?' '~loos arQ ql-yen 1.r B1710 I?. Avewqa d n l l y  orqfinic nntter 

i n t a k e s  were E,n9, 5.11, 6.S ad G.63 kg wlth r s t l o n s  1, 9,  

3 and 4 ,  r a q p o c t t ~ e l y .  :tvarklza o r p n i c  m t t o r  d f i : o n t i b l l l t y  

c o o f ' ~  lcientrr voro 27.78 2. 0.64, 2'3.69 & 0.73, 66.91 +_ 0.40 and 

67.76 2 0*33 por cent tu.lonC tho aninulo fed rt~tiona 1, 2, 3 

nnd 4, r ~ s g a c t l v e l y .  more \me a s1,:nlf'icant difference (Po.01)  

i n  ar!:~nlc aurttm d i g o ? t i h I l i t y  nnon,; tho dolur t r w t n o n t  group8 

p a l l o t l n g  and ' f ' k t r e r~ tmont  of G'CP incr~asosod ori:anic raattor 

d igcfnt l ~ l l i t y ,  

a l l y  average cr tdo protnin  Intake,  o, l tgo i n  f7ecee and 

d 1 ~ o n t l ) l l l l i t y  c o o 4 ' ~ ' i c l ~ n t a  7:rIt)i the  Mu~rnh  htrffalosrr Rre re- 

cmrlod i n  %Fie 13. I n  nvornro crtide prot0I.n lntqko of 1,043, 

1.11, 1,18 and 1.3 kg wlth nn avoraqo d k o s t l o n  coel'f i c l e n t s  

63.99 0.36, 66,m 2 0.94 62.10 0.49 nd a.89 & 0.44 

p e r  can t  were rocardd among t h e  exparlrnental ~ n i m a l s  fed 

r a t i o n s  1, 2, 3 rind 4 ,  rospoct lvely .  LSllde protein d ~ o s t i -  

bil i ty  cooff lciorlts recordoB clnong tho four r a t i o n s  were 

s igni f icant ly  (PL 0.05) Aifforent. 

4.3.6 M e  

M l l y  averace crude fibre intake, outgo in faeces and 

d i f l e a t i b i l l t y  cosfficients data nro p'esented in Tabla 14. 



Table 12. &genic mattor bigootiblllty I n  lIurrah buffaloes 
as nffectod by d ifj'orent rations 

~.~II~I~III-II---~~-~--I~..-------..---*------~--~--~------- 

An ha1 hetion No. oml@ut ,,Q,,,, : ;Q~stlbl l l ty  
1n f o a c s ~  coef f' icien t - ke (a 

4 1 5.51 1.75 3.76 6%. a4 
2 4.m 1.69 3 e31 67.55 
7 
Y 7 e  % 2.40 4. fE 66.90 
4 8.81 2.81 6.06 68.38 
Ffoan 0.63 67,766 
,;,:.At 0.90 0.33 

-.--l-~------~I---L-~--.C-----C------I). .--------------"---- 

R ,h,c ,b - va l  10s with ii ifforant slqorrtcript s d ff for signlficantlp 

nnalyrrin of varhnco  of orf::lnic wttor Ei,;t:c~~tihility 
~ - - - ~ ~ . . . ~ ~ - ~ L I ~ . . I , - . . - ~ ~ ~ - * - o . . - . . - - ~ - Z I I ~ l ~ I ~ ~ ~ ~ ~ ~ ~ ~ l l l L I I I  

7 0  tirce of v n  r in t ion d .  7. .re 4 .  y f  . 7. o n '7 

-rrrrrrr~rrrrrr~r--CC-----""------I----.o-------o-------"--- 

Anh,rrla 3 5, a) 1. 93 
1 atima 3 276,30 

l*87,, 
92.12 89.44 

Perids 3 3.51 1.06 1.02 
5rror 6 6.17 1.03 
Total 15 B 1 . M  
..~..~1~~.~~o~~..~~..~..~~~~..ou-~w-~..1I-..-----I..---HH~......-I..-I 

* *  ('&.riflcent n t  I$ levol .  



Table 13, made protein 8 i ~ i 3 8 t i h i l i t y  coofiicient!, In the 
Yllrrah huf' nloetrr afl aff'ectod 9y the dlf 'r 'efmt rations 

~ ~ ~ ~ ~ - - U - - - C ~ I - I - ~ I . . . . - - - ~ . . " ~ L . ~ L ~ - ~ - I ~ . . O . . ~ ~ ~ ~ . - - ~ ~ ~ ~ . - ~ ~ ~ I - - ~ -  

Rat ion 4qIrnnl Cutput '>1;;+33 t1b 111t y 
'70 . Intoko in faecos n l ~ e g t e d  c oo f r  i r  fen t 

a:;. 23'' 
00% 

1 1 .09 0.36 O.GG w.n 
2 0 91 0.34 0.87 69.64 
3 l .24 0.48 0. t38 r,g.ia 
4 l e a  OeBO 1.06 64.02 
Mean 1.9 ~ ~ 3 9 ~  
7.5.); 0.16 0,441, 

m * C I I I I I I I u I I I I I " L - " - - - - - ) I - - - - I 1  

a ,\! .. values t.*ith difforctnt .i lrperncrlpta cl if for a lgn i f l cnnt ly .  

,qn imls 
Rn t ions 
Psriodtl 
i;rXOr 
l'otal 
a...~IIImIIaIICI~..~..C~CI~~..~~..~C..C-o-.---m~-I-~CII-C~IIICI 

* :;i:;nificant a t  b$ l o v o l ,  



Table 14. CrlrAe f 1Fra Alg-crt l b l l l t y  coaf f'laientn in the  
Mlurah buf 'aloes ns afractod hy dif.'arent rations 

~ ~ ~ ~ ~ - ~ L I I I " I I - ~ ~ - - C ~ - C ~ C ~ ~ ~ . , ~ ~ ~ L L ~ C C . . . ~ ~ * ~ ~ ~ I ~ C ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~  

An inal I t n t k l  O!ltp >igosted 
InLalls i n  faeoea 

I ) ~ o ~ t i b i l i t y  
coei'!'ic ier~ t 

43- ($1 
- - - - - - - - - - v - - - ~ - - - " " - - - - l - - l - - - - . - . ~ - - " - - . - - ~ ~ " ~ - ~ ~ ~ ~ ~ - * - - ~ - ~ ~ ~  

1 1 1.41 o . n  o .?o 4% a 
2 1.40 0.M 0.70 Woo0 
3 1-83 0.92 0.91 40.73 
4 2.11 1.09 1.02 48.34 

Maan 1.69 49.43" 
m 0.17 0.37 

1 1.38 0.70 0.68 4 9 , s  
2 1.31 0.G9 0.62 47033 
3 1. 80 0.94 0.86 47 78 
4 80 41 1, Q6 1.1G 4% l3 

M@1n 1.73 
' 0.m 

48*Xi8 
0.42 

1 1*4,5 0.62 0 . a  84-14 
r! 1m49 Om*% 0.90 63.38 
3 1.07 0.69 1.28 64-97 
4 ?*40 0 .nu* 1.61 W.48 
M a n  1 . a  64.4~~ 
i .  0.35 0.46 

1 1.62 0.64 0.90 64 71 
2 1.36 0.81 0 M 6 2 a H l  
3 2.02 0.74 1.28 U .37 
4 2.47 O o 9 l  1. Efi 83 16 

!Toan 1.86 
s*ki*+ 0.33 

63 .wb 
0.48 

----------.,-----~.,-~*--o--I------------------------------ 

a , b  - v a l ~ e s  w i t h  dif'.'erent superscripts d l f f o r  significantly. 

Analysis of variance of crde f lhro Bigostihility coaff lcienta 
~ ~ ~ ~ ~ o I L I o L ~ ~ ~ C I I " ~ w ~ ~ W ~ ~ ~ ~ . . . , . , ~ H o ~ r r * ~ ~ C - L - C L " . , . . . , ~ ~ ~ . . C L ~ ~ ~ ~  

Source of vnrlntion 8.f. 3. S. !I. 3. !" 
- - - ~ o C e w - l l L I I I I I -  II~I"~Cow-w~-I--------------------------.,-- 

An imals 
fiat imr 
Periods 
t*Bor 
T o t a l  -....------- ~~o~HoI..C.II....IL~-.-------------'UL--CryLW--C5~-~~ 

* * s lgn l f l cent  n t  1s level. 



Avmrago or&e flhrc, intakes were 1.69, 1.73, 1.83 and 1.86 Isg 

with an average d i g o a t i o n  coefficients of 40.43 2 0.37, 48.U 

t 0.42, 84.49 t 0.46 ~ n d  f33.44 0.46 per cent with tho rntions 

1 2, 3 find 4, rolpecti . .~ly.  30 digs l t ih i~ i ty  coefficients 

were nlenl"1cn~tly hiyhor (?l 0.01) In r n t i o n s  3 and 4 mn- 

tninlnr:  "rtrtrmtd OT,CP thnn rations 1 an? 2 oontnining 

untreated OICP. 

1;thor extract dlgostibillty data  nro presontb~b in Table 1E. 

An nvoruge d n i l y  intakes of 0.25, 0.24, 0.30 and 0.29 kg and en 

avorage d i g o ! X t i ~ n  coefficients of 53.13 2 1.14, tM.10 2 0.31, 

83.83 0.63 and 84.68 0.63 per cent were recorded in the 

Murrah brlrfnloes which roceiued rntims 1, 2, 3 and 4, re* 

pectlc ely, Sther oxtr;lct d l~es t ib l l l ty  coof f l c i o n t s  rocofled 

among the four t r a n b e n t  gmugs wr8re not significantly d i f f c  

rent. 

D1gostlbllity d ~ t a  Of nitroi:er?-freo extract of the  four 

exper imental  r ~ t l o n s  i n  huf klosa are prosentbd in TRNe 16. 

Avern~e d a i l y  intakes were ?.hI), 3.017, 3.28 and 3.W kg Mth 

an average digerrtion coe 'Plclents of ER.19 & l0EO, 61.87 t 1.33, 

66.36 2 1.11 an8 70.10 0.64 p r  cmt  among the rations 1, 2, 

3 and 4, respect ivelp. Yitr ogen-f ree extract d igsst lb i l i ty  

aoeff icirnts recorded anong the four trmtrnent ,:roupa were 

a lgnf l ' lu~nt ly  d i f f e r e n t  (PL 0.01). 



h U o  1E. lither ~xtruct  dlgeritibility coefficients in  the 
)Imrah btbm1oe.s as affected by different rntlons 

~-L.III----I-O-~-~~--.....-.........-..-I)~~-....-V~-----~--.----*.-O 

Ratla Animal Intake Output mer;tad DQa::t i h i l i t y  
'70. in fneces couf f ioient 

43 ( A  
-....--...--..--....-....-I)-..--~~I-~~.I~II.-II~I~IILII-I)--..~-....*~ 

4 O*M 
Mean 030 
.;. >.;.?_ 0.04 

Aninvlle 3 4.30 
Rat ion9 3 4 0 s  1.64 0.66 

1.m 0*=4vlg 

~ e r i o d r  3 2.06 O,* 0.33 
Error 6 17.50 2 a  92 
Total 15 m.99 ..I-.L* . ~ l ~ k - * . . . . ~ ~ ~ . . ~ . . L 1 ~ - I . - - - ~ - - - - - o - L - - ~ - * . L - ~ ~ - o - . . - - ~ ~ ~ -  

r7S - Van a i g n  If icent. 



Tahle 16. "ltrogen-frci. ax t rnc t  rllrontihi2ity i n  t h e  rrrvrnh 
buF hloes ne a: oct td  hy (1 if %rmt rnt lona 

- - Z - - - - - - - - - - - - * - - - ' I . - - ' I ~ ' I - ' I ~ I ) ~ - . L L C ~ * ~ C ~ ~ " I - ~ . I L ~ ~ * ~ ~ ~ ~ - ~ ~ . ~ ~ ~  

3 3 .F7 1.U 2,44 6%3E 
4 4,37 1.~5 aol2 n.m 
t:mn 3.27 70.10~ 
i . , , * t  0.44 0.64 

-~ - -~ . - IS I I I - -~~~.~~LL-* . . -oL~I I - . .~~ I~-~- -~ - . I - - - - * - - . I - - -~ -  

a ,b,o ,d - valaus wi t11  (1 if l'oront sqporscripts d i f for  oignif icantl, 

An innla  
En t i ons  
Por lod 3 
;*YT 
To t o 1  
~ ~ ~ I I ~ I ~ ~ ~ L ~ I ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ L L I ~ 9 ~ o - " ~ . . ~ ~ " ~ ~ - o . . ~ . . ~ - - L ~ ~ ~ ~ o o ~ ~ ~  

+* signif lcant a t  1:: level. 



The nvcr;:,p intika, o ~ ~ t g o  and (1 &ostihl l l ty  of' energy 

in Murrah buff'uloes aro pr'csuntod in :able 17. An average 

i n ~ k o  of 26-74, %3,OO, 30,31 rind 30.89 'Ton1 with an average 

digmtion c o ~ f f l c i e n t s  of GO,,% t 0.60, C32.QJO & 0.26, CjE.54 

O.ES nml G7.37 2 0.28 por cant woro rccon!ed anong the rations 

1, 2 ,  2 rind 4, reqpact i to ly ,  ':hero wero s l ~ n l f l c * n n t  (PL 0.01) 

differencon i n  mcm'gp I l g r , ~ t i ~ l l l t y  coe f f l c loq tn  Pnonft t h o  

f O ~ W  oxpm 1r01til grolips. 

nilily av+,rciq.(a l n t  ~ k a ,  otitgn in fnecoq r,na' rl L?sst i b i l i t y  

of ''n ' o f  ?kc! ?flif.mh h I ' ' ~ : I ~ O G R  ar0 qivon in 'Ltlblo 18, Ari 

avcrnqo dally lqtako o: 2,B, 2.39, 3.43 and 3.= kg and an 

o v u ~ t l . ; ~  d i ~ o r . t i l ~ i l i t y  of G 9 . S  )G: l a m ,  '72.03 + 1.36, 'T?.cX) .j; 

1.11 ond 77.611 0.36 par cant :!cro rocorda-1 in the o.cgmimrb 

t n l  animls  r u o e i v l n ~  rntions 1 ,  2, 3 und 4, reupectiveiy. 

':x di;;ost ih i l i ty  cot?j7;1c i e q t ~  re(-orclot1 among t h s ~  fow trait- 

mont groups were s i ~ n i f  i c ~ n t l y  d l f f  crent (PL 0.01). 

ent ; W r e  ( ''ni;.- wa-1 

' ) ire7tih11ity a? :?:I' 0.' t 5 o  f ' o l ~  rat ionq cro pr:>r;ontad l n  

Tnhlc 1r;;'. ,$n avernl:e 1qt:lko of 7.78, 3,611, 4.15 an(: 3.m kg 

w i t h  nn atrolrnge A l g ~ ~ t 1 0 o  confcIcic)nt~ of 4C.m + 0.33, 46.36 

o . ~ R ,  mew % 0.58 and E4.77 2 0.46 per cent recorded 

among the Mtnrah bufrnioes id rntions 1,293 and 4 ,  reqpw 
- -  a*.+- - rnPPl@+nRt4 rtK!~yd& Qrlm~ t h e  



Table 17. Avl l rn~e energy intake, outgo and dlgestlbllity in 
Hurrah buffaloes as nff'eated hy the dlife~eslt rations 

~ ~ 0 . ~ - ~ - - w - - - - - - ~ * ~ 0 - ~ - ~ - ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ ~ ~ 0 ~ * ~ 0 0 ~ 0 0 ~ ~ . ~ ~ ~ 0 . 0 ~ " ~ . 0 ~ ~  

Ration Animnl b t n l t e  Cflt~d D11:orrted 
*lo. i n  inoces pmma$ dicmt 

r.1 oal 
0-----0-I--------- -- n---*---0~--.5~-..~0...-..0-1..-~..~..-...rrIo.m 
1 1 !%?ax4 8, €33 =a46 60130 

7? 2?.B 9a14 13.U ER. 92 
3 zR.w 11.12 17.85 01.02 
4 33m47 12.w 20.47 61. fZ3 
Moan %,74 ~ 0 . 6 4 ~  
S,&:.k 2.77 0.60 

1 F.43 Ra62 l3.91 62.02 
2 21.3 1 7.08 L7 e33 62+56 
3 29.14 loo81 18.33 62. 90 
4 3'3.11 14.40 a4071 63e18 
Voun 38*00 6 2 . 6 ~ ~  
4 4.09 0.26 

1 aro8 8.64 U.M a.la 
2 % o S G  7088 Urn72 66.72 
3 32.72 11.12 am60 86oO1 
4 40.88 14.18 S e 7 0  65.31 
?fean 30,31 6&,tXa 
s*,;.t 4.10 0.66 
1 25.66 8.62 17.14 66080 
2 2". 82 7.M 15m32 67.U 
3 33.76 lo.76 sn .oo m.ia 
4 41m30 UOQE W, 85 8t.U 
*'wn ,70~89 03.376 

4.17 0.28 
~ ~ ~ ~ 1 1 ~ ~ ~ ~ ~ ~ ~ o ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ C ~ ~ ~ ~ ~ ~ ~ I 1 1 1 I ~ o ~ ~ o ~ o o ~ ) . . ~ ~ ~ 9  

a ,h ,c,d - valfms with dif ferent sqmscripts differ ~ l f p l f l c a n t l p ,  

Analysis of varinnco of Aige~tlhility of energy 
*- *~~~.~~~ZC~*~~o~.o55C~~..~1Io~....~~o.m.~~..ILI~~~9~......wI)~ 
Source of vnriatiorl dmf a 7.3. Y.Z. P 
I.9-~CIIIo~~I~~I-""..L..o-~------------------------CII*.-----~-w-~-~ 

An imls 
I;atima 
Periodr 
G r l ' o r  
Total 



Ihhle 18. "eutral flatergen t qoluhles (cell contm ts) d i g o s t l h t  
l l t y  i n  the lfurrnh h~rffnloes aa affacterl hy di f f e~ent  
rat ions 

rr-rrr-~~----rnrs----r-,Srrr-rr--rcrrrr---rrrrrr-rr~~----(~, 

Ratlan Aoimal Intake Orrtput 31,:ested ?igelttibilitg 
'10 . i n  ffieces coef Sic i en  t 

LI: ( $1 
~---------I----.e--c~--c--.-~---co-o-------or----------I-----~ 

1 1 2.44 0 RO 1.64 67.23. 
2 9.44 0*83 1eG9 
3 

86.38 
3.18 0.86 2.33 

4 
ma27 

3.66 0 99 2.67 72.96 

?Win 2.80 69, SMa 
a .  0.30 1.83 

1 2.71 0.81 1.90 70.U 
2 2.68 0.78 1.80 69.77 
3 3.62 0.9'7 2. A! 72.44 
4 4.73 1.3.6 3 a E 8  75-68 
!.loan 3.39 72.00~ 
'1. L+ 0.49 1.36 

1 ?em 0.70 2.03 74.36 
2 2.66 0.78 1.88 Me68 
3 3 a 7 0  0.W 2.80 76.60 
4 4.6? 1.10 3 a 4 G  74.88 
Tlean 3.43 73 . ~ b  
'; . I :  .f 0.40 1.11 

1 3.70 0 a 7 0  ?a .50 7% 13 

3" 9. 8E 0.88 2.21 ma54 
4. 21 0.80 .?am 77.91 

4 6 . E  1. '?l 3.94 76.60 

Mean 3 . 8 ~  n, e F  
i ; . ~  O*b2 0.36 -- ~~.~~-~.~~~~55---------I)..L------.-cr-..-..----r--I.I)H--..-..LI 

a ,b,c - values with different eclperrrcrIpt~1 d i f f e r  significantly. 

Analysis of vririance 0;' c e l l  contents d igostihility coe~'Xcient8 
.*--I------*---.-..r-- .-------------r-----w-----.-------*-- 

souroe of ~.erktion d .fa B.8. . 81Jo I' 18 m 

..gg-..CUIIIIII"..--..~-~- ~.. .CU~-C- -~ I - - I . .W. . . - I - I * I - - -~HCI  

An W a  3 43.M 14 .42 6.46' 
Hat icna 3 1N.16 41.38 15.88*' 
Perioda 3 19.78 a, 69 2.30 
W'O? 6 16 81 2.64 
To tar TE 2303 a 0 0  -.. -.L--~----.... ~ . . ~ " I ~ ~ ~ . . ~ . - ~ ~ - L I I I - - C - - - - - - - - - . . . . - I ~ H - I H I W I I  

SignlSicant a t  6% level. 
* *  9lgnlficant a t  l$ lovelr 



R b l a  19. ! M u t r a l  detsrgent f Ibre (cell wall constltuen ts) digesti-  
b i l i t y  in the Murmh bat'f'alaes as a f f o c t d  by different 
ra tlons 

-----~~----~-L~I------~~LILILILILILI~---CCLLLLLLLL--~-------~--~-- 

he tion Animal Intake Output ~ i g o s t e i )  Mgest i b i l i t y  
'10 r ln faecas c o d  f i c  i e n  t 

1 1 3.16 1.72 1.44 46 o 57 
2 3 a 1 5  1.68 1-47 4G.67 
3 4. 10 2.25 1.86 4 E e  12 
4 8e74 2.87 2*17 46.78 
Mean 3.79 46 7@ 
7 . 1  0.39 0.33 

Mean 3.05 SQ,T?~ 
s,s,% o.aa 0 .a  

~ o C S I I * ~ I r . ~ r C I I I r I r o ~ w r - . . - r r r ~ - - r . . ~ L r I r - - . ~ - ~ ~ - ~ ~ - ~ ~ r ~ ~ ~ l ~ ~ ~  

a,b - voluee with different supmnrearipts differ significantly. 

Analyaia of varitrnce of neutral detergent fibre d i g o o t i b l l i t y  
coof f i c  ien ts  
rrrrrr----~-roorrrrrrrrrr~-rorrrrrrrrH-rrr-rrrrrrrrrrrrrr 

source of ver jA tion d.f. 9. 3. F!. SO Q 

~ ~ ~ ~ ~ - ~ ~ ~ ~ - ~ ~ r ~ ~ ~ r r r r r r r r r ~ r r r m r r r - r r c r r r r o D ~ o ~ ~ r o r r r r - ~  

Animcrlr 3 2. So 0.07 1.16 
Hat itma 3 403. 133.74 ~ 6 9 , z l * *  
Per idla n 0.a~ 0.09 0.11 
Em 01 G 6.a 0.84 
Total 15 409.46 
W O O ~ - ~ ~ - ~ - ~ ~ - ~ . ~ ~ ~ ~ ~ C - I ) - I - ~ I L - L ~ ~ - C ~ O ~ ~ L I ) ~ - ~ ~ I L I I ) ~ - - ~ ~ ~ - W I  

**  Signifitrant a t  1$ lrtsl. 



'me nvern  e h m i c e l l u l o s e  d l g e ~ t i h l l l t y  data of  t h o  

Murrah buf h l o o s  are gi- an i n  ' h h l u  20. An nvora:e dal ly  

hemlcel l l r loso  Intakas oi' 1.19, 0.137, 1.29 nnrl 0.86 !tg and an 

aver:i.:e ~ l l : o s t i b l l 1 t y  coofiiciuntrr 01' GU.77 + 0.33, 68.13 + 
0.27, 66.E7 0.40 rtnd 67.96 0.M) por c e n t  were recorded 

amonr: tho  ha f f r* los$  f'd rntlons 1, 2, 3 and 4, roc:ptxtively, 

The A i ~ f o r e n c ~ s  i n  h a r i c o l 1 u l o ~ ; a  8 &:o?t l h i l  i c y  coaf Ticien ts 

rocol. lad anonr: the  four trentmtmt croups \!ere h i g h l y  ~ l g n i f t  

c a n t  (PL 0.01). 

Aver?-o hP intake, 04rtco ~ n l '  d 1 ~ o ~ : t I h l l i t y  coof7*1clents 

Rrnta are prosentd in BFle 91. An avernpe AT);? lntnke3 of 

9.61, O.71, 2.94 and ?.00 kg 1 ~ 1 t h  ~n etvern;:e i l i q7s t lon  c o o f f i -  

c i e n t a  of :li'.GJ 3 0.?7, 39.9'2 - + Om?", E1.m 2 0.69 and 51.02 

0.62 per cent were racordad with  tho r a t i o n s  1, 2, 3 a d  4, 

r e s p e c t i v e l y .  i I k g ~ t i h i i i t y   COO^ i ' i c ion ta  W8rQ h i ~ h ~ ~  (P&.o~)  

In n ~ t i o n s  3 and 4 cont~iinlng ' I iS- t ro i ta I  t J c P  t han  i n  re tiona 

1 and 2 aontainlni :  ?urtrucited G GP. 

D i ~ c z c r t i h i l i t y  of c e l l u l o ~ e  of tho four axpmlner'l t\l r n t l m s  

arc, proaantod in Tahle 2". W i l y  lntzlkoa of 1.w~ 1.77, 1.93 

1.w kg w i t h  an avernge d i g a s t i o n  coefficients of 99.73 + 
0.30, t30.06 +, O.OR, 73.17 & 0.97 n M  R.35 + 1.m Per c a t  



4 1 0 .71 0.22 0.40 tiU.01 
2 0.63 Oe?I 0.42 S e e 7  
3 Oe% 0.30 0.63 W.74 
4 1. I.4 0.36 0.78 68.4B 

Vmn 0.86 67. $20' ;. .2.+ 0.11 0.m 
~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ C ~ " . . . . u ~ ~ ~ I - I - . . w - ~ - - - C ~ - C - w - C - ~ ~ ~ ~ - ~ ~ I - ~ . . - e -  

a ,h,c ,d - vnl  r u l  11 t h  li!'ferorrt suparscr lp tn  !lIf 'or aignlf icnnt ly .  



a b l e  21. Aaid detergent flhrs d i g c s t i h i l i t y  ln the Murrah 
hllf ''n loas R S  ~f ectcd hy diff'oront r ~ t i o l l a  

m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - ~ o ~ ~ ~ ~ . ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ o ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ o - ~ ~ ~ ~ ~ ~ ~ - ~ ~  

1:atlon Animal Intake Output Dkegtod 1)1r:eqt Ih l l l ty  
"To , in faeces oooff icient 

Moan 
L3.& 

Amlysis of vurliinco of a c l ~ !  (latargent f I W e  d ~ ~ , ? o ~ t l h l l l t y  
C Wff i c ionts  
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ ~ ~ o ~ ~ ~ o ~ o ~ ~ ~ - - - o - - - - ~ ~ ~ - ~ w - - ~ ~ ~ ~ ~ ~ ~ ~ -  

3olrrce of vc~r&~tlon d.f. :;. :;. 11. 2, Q 
I---I---------------"-------"---o-----------.----------------o-o- 



P h l e  22. Cellulose dk: . s s ' i lh i l i ty  I n  tho :!urroh bufi'iilose ae 
af l'ectv$ hy d ifi'oront r n t i o : ! ~  

- - - ~ - ~ ~ - m ~ l - - - - - - - - e - - - ~ - - - - ~ ~ ~ w - - - - ~ - - ~ - - - - ~ - - - - - - - - - ~ - - ~ - - - - - w  

I{:\ t l o n  Animl 1nt:kko C lQut !llgeqto(! ~ r ~ n t i h l l l t y  
"'0. fuecort cooff i c l e n t  

1 1 1.39 0.87 0.82 58.09 
!? 1.39 0 • ,5F, 0.84 60.43 
3 1.m 0 -73 1.08 E O o  G7 
4 9.00 0.7% 1. ?s sn. a 

1 1.60 0.46 1.15 71.88 
2 1.43 0.3G 1.07 74, rn 
3 ?* 11 0.61 1. SI 71.09 
4 2. Efl 0 (3 1. '96 76.58 

Roan 1.90 72.3~~ . 0.7% 1.10 
----.LII.III--.--o---------- C-C-.. .~~.. . . . .~--.----w-.--w--.---~~-. 

n ,h - valuas : 4 t h  rllffcrent quporscripts rliffur significantly. 

,Im*ly~ls of vnrlnnce of' collriloso d i ( : . -~r : t lh i l l t y  cooif i c l o n t a  
~--CIIo-*~---LI--C-------C-----------"o-o--------------------.-~~- 

source of v ~ r i a t i o n  (1.f'. 
* f  c* .-I T. ';. . . ). 

mI-"-I"---LII.C----oo---- ~-I-oC-~C-..-----------------o---------~ 

An lmls 3 Re 30 2. Fn 0.96 
rations P m.bo mr4.47 70.49** 
Per 2oRs 3 1.47 0,4B 0.10 
Error 6 1P.O? 3.00 
Total 18 74:! 45 
r -~-- -~-~--~~~--~, -~-~~~-- - - l ' - - - - - - - - - - - - - - - - - - -~- . - -  

* *  ? l ~ n i f l c a n t  at 1:: level. 



we- rocorded vrith t h u  rations 1, ?, 3 nml 4, raspectbvely, 

~ l g e ~ t 1 b i l l t v  cmf f i c  is??. n ~ ~ o ~ . c !  h i ~ h e r  (PL 0.01) in rot ions 3 

n d  4 e o ~ t n l ~ i n ?  'T.b-trsntd C t c P  thn in rn t ion3 1 anlq I! a m  

tninlnr: ~mtrl:ated ?rl0'@p. 

Avonir:e 1kni.n d&ostibll ity rltlta are ::ivon i n  lhblo 23. 

:$vern[:o ?r , i ly  l l g r r i n  intrakorr r1sre 0,M, 0.54, 6,62 r~nd 0.02 kg 

and avor3;:o l i r , n h  cl lg~. , : r t ihi l i ty  coaf f iclun t s  uaru 2.W f 1.07, 

3.67 t 0.46, 17.76 0.37 und 18.33 2 0.62 gar cent t u ~ o n ~  

b ~ f p : ~ l o o s  fd r::t;ions 1, 2, 3 and 4, r ~ n p o c t i v e l y ~  illwe was 

a sign1:'ic:int d il'filrence ( I ~ L  0.01) ln the l i l j n i n  rl lt!ostibilltf. 

amng the four rt, tions, ,"tmr-.or~la trontr?t*vt of f;'CP s&!~lificantly 

lncronsd 3knl.n rlizon t i h i l i t y ,  

4.3.1E,l =men Mlnncg: b t a  on nvmn1:o lntnlte, outgo and 

rotention of ni t rocen nre ~ 1 -  en in  mble 24. mo RVWQ!:~  da i l y  

i n t ~ k e c  were 169,611, 17?,M, 189.46 and lC%.4? p: with rr~tionn 

1, 9 ,  ? and 4, reqpoctltely, A l l  the llurrrih hllcfaloes were 

in p~lt  Pi0 nitrogen hnl;ince, I'hu overclge d8lI.p positive 

nitrogen bnb.nces woro 43.18 + 4.41, 48.36 7.49, =.OG 1; 

7.63 a d  04.64 9 . S  g nmont: tho CFO!lps fed rations 1, 2, 3 

and 4, rospectiv oly, !%ore vns n knifia~n t i7ifforence ( ~L0.01) 

i n  positive nitrogm babncos nmong tho four oxp&lmrmZsl groopt. 



a b l e  %3. LQnin di l fos t lh l l i ty  in tho HruTah brtDfnloes an 
affect 08 by d 1:':'orent rntions 

-~011--I--oI-----------~----"-~------~--------------------------- 

!l ean 
5. 1.+ - 

2 1 
2 
3 
4 

14 oan 
7.;;.2 

4 1 0.61 0.41 0 • 10 19.61 
2 0.4E 0.37 0.08 17.78 
3 o,eo 0.56 0.1; in. a4 
4 0.82 0.68 0.14 17 . 07 
:"an 0 062 18,33b 
. 0.08 0.52 

~ l l l l l e . . - ~ ~ I w ~ . . I ~ o - ~ ~ . . . . - ~ I I I I I U o - ~ ~ ~ ~ I m I H H I I I  

a, b - val?les with dii'fr~ent aupwscripts d l f f  w p:lgnnif'icantly. 

Anelysis of variance of l l ~ ! ) i n  r? ig o::t;Ibility coef f l c lonte  
-I-HCIIIIIIIII-IIII--.....-..L...-......- - I I . L I ) I o - - o - * - I o - - - - o ~ - ~ - ~ ~ ~ ~ ~ m  

90wc0 of v:iriation A e f o  'i. 3. !! . P 
~ - ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ 1 ~ 1 I ~ ~ ~ - ~ ~ - ~ ~ ~ ~ ~ ~ 5 ~ L I ~ O ~ ~ I . . ~ O ~ ~ ~ - ~ ~ ~ O ~ ~ ~ O ~ ~ ~ O ~ I ~ ~ ( I O  

Animls 
no tlons 
Period a 
Err or 
Ntal 



'Pahle 94. Vitrogen balance of tho !:lrrrah buffaloe8 ns arfected 
by different rations 

Output 
RRti0r1 Aninal m t n k ~  -------------2.--,----- Ptlance 

'TO 6 i+ieces lblne Total 
e - 

~ ~ ~ ~ ~ S I I - I ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . . ~ . ~ ~ I ~ ~ ~ ~ ~ . " C O ~ ~ - ~ ~ - ~ ~ ~ - ~ ~ ~ O ~ ~  

Mban lX,.4? +64.S4b' 
9. L& %*EE 9. a 

----o---"..--o--..~~-----I---o--"-o--I---.---.---.---------. 

a ,b,c - vrrluos with  d1r"erent ef~por~crlpts d l c  p e r  a l ~ n i f  lccantly. 

Analyais of vrirlance of r l l t r q e n  halnnoe 
~ ~ - - o - ~ - - - - - - - I - - - - ~ ~ h - - - ~ ~ ~ o u - - - - - - - - - - ~ ~ o ~ ~ ~ m . . r ~ - - - ~ ~ ~ ~ ~  

Source of verlation d. f .  G.5. !4. !:. P 
. . - . . I ) o ~ I o . . . ~ - I ~ - . ~ . . . ~ - - - ~ . ~ - ~ ~ ~ . Z - W W - ~ - o 5 ) ~ - *  

Aniaeala 3 M73 .30 8a3.77 a3 .33:* 
Rat ion8 3 1OW.89 380.96 Q*BG 
Periods 3 48,38 16.13 0 046 
e r a .  6 2l1.86 36.31 
lbhl 16 37E4.42 
"~-k~~~--~~*~-.L...~.......-~~~....wo-~o-L---.-.----.--I.I..-~I~- 

+ 3ignificant a t  61i lev81 
m *  Significant at  l$ level. 



4.3.16.3 -: mily crilclum lnt ke, outgo 

bnlanco dntn of Wurrah h d  aloes aro rocordod in a b l e  73. 

A l l  tho oxporimontnl groirps wero i n  p o q l t l v s  a~lcilaa halance. 

The nver$lr,o dn i l y  calc 1 un balnncoa r o c o r d a l  wwo 16.43 0.20, 

17.B *_ 0.34, M.09 t 0.:10 ~ n d  10.74 + 0.M g among the treat.. 

ment g o ~ i p g  fsi? r~t iorls  1, 3, 2 nnd 4, rsnpoct1';ely. %'hare 

woro s i q n i f  l c n n t  r l l f  f ~ r e n c o n  ( PL 0.01) in p o n l t i v o  cnlci  Im 

halnnces nmnc the  t o f a  t r c n t m e n t  r'r0iq.s. 

4.0.1E.3 phoaphorcls ^ i ~ l a n ~ :  mta partaininr: to  phosphnrua 

i n t ~ k c ,  outgo and r o t e n t l o q  aro q i v m  i n  Tahlo %. I11 the 

experinetytnl Krolipa were i n  pos i t lvu  ~ ~ O B ~ ! I O ~ U P J  balance. The 

avertigo d n i l y  ghospi~orus blances  ware 9.7? = O . M ,  1O.EE 5 0.2R 

11.3 +_ 0.06 tlnd 11.35 2 0.21 g mong t h e  Sllr-hloea whiuh 

recoivud r a t i o n s  1, 2, 3 nni: 4 ,  ru:lpectively. BJ p o s i t i v e  

phosphor?rs ba1:lncos obsarvml allloly; Lha four t roabent t;roups 

were s1,:nificnntly different (PL 0001). 

Ihe reglot? oi' illgontion and rn~t ;~l?ol ic  e x p e r b e n t s  in 

buffr~loes n r e  sw,m.rizw' In inahlo 27. 

4.3.16 Bane of m w o n  of tho :XU€Mental &&ll,& 

T)nB on plnno of n u t r l t l m  of rmle Vurrnh h r l f f ~ l o e s  fod 

d l y ' f e ~ e n t  exparine.?tal r r \ ' i oqs  i n  tha B l g o ~ t i h i l l t y  ottajlos 

. r e  preaentln i n  Tnhls ?I?. The experimontnl r a t i o n s  contained! 

10.0(1, 10.68, 9.M nnr! l O . l n  pm cen t  A i ~ e n t i h l e  crllde patein, 

r ~ ~ p ~ ~ t l ~ e l y .  me Dcp vnlues of the  rntlonrr d i r f e r  s i q n i f i c a n t l  

- --- - - A *  ---.& 4L.), n.ratAn r m r r ~ a 4 . .  A- ..,-.. a - AL- 



Table m. Cnlclum balance of Mmnh buffnloon ars affected 
hg r l i f  f ere11 t r n  t lone 

NCI-I--I---.-I~II---~~~--~........-~--.~..I)I)I.."-~LI.~..I~-~~..-I)Y-."..~ 

fllltput Rat ion An irnl In tri ko C--lw.l-..---..-II---l-Iw--- a l a n ~ l g  
"'0. T ~ e c s s  Th.ino Ilotnl 

Wean 107,PA +19,74' 
rO7;.= 14.58 0.96 

~ " - - - - - - - - - C - ~ - L - - I ) " ~ L " - - . c - - - ~ . - - - - - - - " - - - - - - - - - - - ~ - - - . - ~ - "  

a ,h - values with difreront ~t~perscripts dl f+ 'ar  nQniflcsntly. 

Annlysls of varionce of crAlcilm balnnee 
-~.--------.LI---*--~-*---------*"-*--------------o"---w--~~I- 

source of varlhtion d.f .  3.3. !? .;. 1: 
~ ~ - . . - ~ ~ - - - - ~ e ~ ~ C r r r ~ o ~ - ~ ~ - ~ - ~ - - - - - o - ~ ~ ~ - - - - ~ e - - - m ~ . w ~ ~ - ~ o  



TRble 28. Phosphmua baltlnoe of tho 14urruh buffaloes as 
affectd  hy different rations 

rr--~o---rr-5r~r--------rr-s--.Ioc-c~r--.cc-mo--1.~cIromm- 

O"Q ut Hation Anirnnl Intake -------- ------------- W h n c e  
"To. I'rieco~ Ikine b t n l  

!loan 61.67 +11.36" 
Ca:iak 8 a B Z  0.B 

~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ I ~ . o ~ I o ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ - - - - - - - - - ~ - - ~ - ~ n ~ o ~ ~ ~ ~ ~ w r m  

R , ~ , o  valjos k i t h  cjifiarent aupw~cripts differ slgnlficantlr. 

A n ~ l y s  is of variance o f  phosphor ur, bnlnnac 
-"-~I~I"- )~~~-L~--- . . - - . . -~~C-- . - - -LC--- - - - - - - -~-- . -~-~--o-  

Source of vnrintion B a r .  q~ qrn 91, S I  F 
----------------~--.-.----~~*~----.-----------.---.----"--*-- 

Animals 3 
rn t lone  3 
PerIbdfJ 3 
Rmm 6 
Total 15 
I~-o-D~CI~~II-I-I-I---*---- 

+ *  cIignlflcnnt a t  l$ 18.!+31* 



a b l e  27, Dig~st ibl l i ty  coeffioianta antt halnnces of variola 
nlrtrlmts with Wurrah huf'r'nloee fe(! with oampletcr 
rations aontnining C',Cp 

Sutr lent  &per imental rat ion8 
I L I - I ~ I - ~ ~ I C ~ I ~ I I I I I - - - I " - o - C - " . . L  

1 2 3 4 
- ~ - ~ - ~ * - - - ~ ~ - ~ ~ ~ ~ ~ ~ - . . ~ " - ~ - C ~ ~ ~ ~ . . ~ " . . ~ C ~ ~ I - ~ I - ~ ~ ~ ~ ~ - - ~ . . ~ ~ ~ ~ ~ ~ C ~  

Dry matter 6 ~ ~ 3 3 ~  68.31b BQ.%~ ~ 0 ~ l . 6 ~  
Organic matter 67.788 6 9 . 0 ~ ~  66*91' 67.78' 
WWW 60.54~ 6t?.6tlb 68084LC 67.37' 
Crude protein 63.me 66,20f 6510' 63,89° 
crude fibre 49,4ll8 48.13~ 66.49b 83,44b 
ahor extr~o t  83.13, Malob BernC 84061~  
'titrogen-free extraat 68.19 61.87 08.35 30.10 

Van mest Components 

'leutrnl detergent aolublea 69.88' 78.00'~ ~ ~ 8 0 :  W.S% 
~ ~ u t r a l  det~rgent i ime 46.7f 4 ~ . 3 6 ~  SG.B~ ggW.wd 
7~anioell~ilose 60.778 6 % ~ ~  B(i.87h 67.96 
Aaid dotargent ribre as.aa 3e.W m.f~~,, ai.ozt 
C@llulose 59.731 ~0.06' 'P.17b B.3(lb 
Llgnin 3 . ~ 0 ~  3,@ 17.76 18.33 

"Titr men balance 
e f 

+43.16' +4R.% + ~ . 0 6 *  +#.M*~ 
N retention a8 inbke 26.608 27.07" 30.07h 33*680 
N ratontion as $ absorbd 40.03~ 41.31. (n.l?{ 63.06b 
Caloium balanoe +16.43' +17,53a +20.09 +19,74b 
Phwphoru balance + 8.79 410~66~ +11,93~ +llr36' 

a ,b,c ,d - v d  us tlith d i f f  sent superscripts differ s ign i f  icantlg (PL 0.Ol)raw wisa. 

e ,f ,g - values with differrent euporscripts d i f f  or s i g n i f i c a n t l y  (PL 0.06) rov wise* 



28, Plane of nqtrltian of tho exprlwtal anfmls fed coflplete rations cantal~lng G rCP 

TD' Tn+aCa TIMI @it p b  



@ x ~ r h @ n t a l  ~n)rmrrla were 678, 737, 738 and 784 g wlth ratlona 

1, 2, 3 and 4 ,  ro~gecti-rely, 

The exp@lnental rations 1, 2, 3 and 4 ccmtzind 64.67, 

BE.02, 60.W ~ n d  62,3Li par cant total dlgoqtiflo ndtrients, 

respac tlvely. ToQl dlgoetlhle nutrients value,; of all the 

rations differed significantly (PL 0.01). Ihe railons 80- 

tAlning 'Jlktrantcr! 0'6P aro hnvlng higher '23'! valuss. Average 

dally consumption of 'I'M1 m s  3.67, 3.87, 4.32 and 4.80 kg 

enong the rr~tlons i, 2, 3 and 4, ro~pactivoly. 

Tho plan0 of nutrition of tho Murrah huffnloes ln terns 

of dry mtter , d i g o . r t i ~ l ~  c r d a  protoh nrlii me tnhaliznhle 

anergy pur twit metabolic bdly -00 Q h t   re ;riven in Table 3B. 

The eqt;Imtc?d intitkes of dry mttllr, dir:o?tiblo crlide protoin 

[id metabolizable onergy pw l m l t  motnbolic h d y  weinht of 

tho oxper k e n t i i l  ani~mls rnngecl from 98,20 to ll2.W g, 9,D7 

t o  11.47 g and 1N.?7 to  N0,EG Pcnl., reapectivsly. 

4,3.16.1 Dotein I) enwm 1 .at ioa 0 m e f i , g @ u  h t  f ,P t ion38 The 

e s t W t & ~  protoin - enargy ratios (d lgos t ib lo  ortido proteln(g) 

and dlt:oatlblo enorgy (Kcal)) of the experlmontal ration8 

are p o s e n t d  in Tahle 28. The protein I enerw rtittos 

wore 1123.99, 1823.80, 11 S.03 and lr28.64 ammg the 

trentaent t:rorqs 1, 2, 3 and 4, respwtiuely. 



4.4 DIo:mRl\rT,IT? a?!n ?r:sr,:w,Ic rl*raIsn f'! cIihr; .&mi~D ~ ~ ~ ~ 1 2 3  

IBlf way through tho grovth trial, whon tho anlmle were 

aholtt 200 kg, a digeation and rnetnbollc trial cms cond t c t d  

on 12 growinc: croa+hrod cnlves (3 in ench flroltp of grcryth 

trial) i n  a c m p l ~ t e l y  rnndmizod hlock design in ordm to 

find O l l t  tho nqtr lent Airaqtlhilltp and flvnll~hllity of the 

Tour e-~perhentql ntions.  

9n ttvw F O  dally dry matter intnko 0:' 5.11, 5,3n, 5.47 

ilnd 6.64 ky: wero rocorc?ad Fy tho o:~purim?t:il nnimlr, ?dl 

rfitior~s 1, 2, 2 and 4, renpcctivoly. Tho avomi:c t o t a l  dry 

nra t tm cons m?tion p w  100 k: hotly trokht r~xCITtlc3rl  in th i s  

oxpcr B e n t  ( h h l o  3) wag ??.GO, 2.6E, 2.72 anf 2.78 kg far 

aninn18 fed rr!tio!ln 1, P1 3 nnd 12, ro3pectlwsly. i%e dry 

mnt tn r  can8liryticn rrrrn hlghw (PL 0.06) w.onh: the calves 

fed r;ltions cent-in- ! b-treated O'XP than the rations 

contninod m t r w t d  G ' ~ P  hut p ~ l l u t l n c  had no efq 'sct  an dry 

mntter oonslmption. 

4.4.8 Mattar U~WAUQL 

Dry mttor d i g n s t i \ . i l l t y  coefficients of the c ~ l v o f i  w e  

preoented in 'Ihhle 30. ';he avarA;ce dry mnttar digest ion 

ooefficients rocordd for rnt ions 1, 2, 3 and 4 tmro E0.m t 

0.a, 62.70 0.31, 57.E t 0.62 and F3.94 $. 0.a per cent, 

r e n p s t l v ~ l y .  Ihe difforonces i~ dry mt er d l ~ @ ~ . t i b i l l t y  



Table mttm intnko in tho c r o s ~ w d  calvm RB 
A f f ' o c t d  hy rl Wfera'snt ratlone 

l i a t i ~ l  Aniral !'oQh t Vl iqtnke m: intake/ 
'To. Pr day 100 kr: body 

.I- kt! wolght 
- - ~ - - - - w w - - r r - r - - - - - - - - - - - - - - r - r r -  

Mmn % l X , G 7  C.64 onb 
;*I;*% 0.13 0.01 

-"-~-*----.--.-.--w"------.-*---*w----------a-----w-~---- 

a ,b - valucs ulth cl1t':'eront srlporscrlpts ciif far algnlf ' ic~ntlp 

Annlysis of vnrlnnce of D:: L)tnke/100 kg body w i g h t  
rrr- l l -r---r-rrr----------~-~-~~-~-~~~-.C-------o-a-o~-- 

r;oq$ce of v o  r ir.tion det' .  " ' 
I). . b *  1.I. .;. 1' 

- ~ ~ g " ~ ~ ~ g - ~ ~ - - ~ - * * - ~ o - ~ ~ - - m - ~ - ~ - - ~ - - - - - - ~ m ~ ~ - ~ " ~ - - ~ - o - - * o ~ . ~  

Trocl b a n  t a  3 0 .06 0.02 5r00' 
Error 8 0.M 0.004 
Tow1 11 0108 
~ h ~ S g - H I ) ~ L w I I I ~ ~ ~ ~ ~ . ~ - ~ I I I I - - - - . - - - L L - - L - - - - - - ~ o . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

* ?i~nifIcant  a t  6,: 10~01.  



Table 30. Avornge dry nr~ttor intake, outgo and digestlbillty 
in tho crosrsbrw! c ~ l v a a  ns af 'ectod by dif't'emnt 
rntions 

W - C I I I - - - I I I - C I ~ I - - - - - - - - - - - - - C C - ~ - - - - C C ~ ~ - C I I - - - - L - C W L - - H ~ , O ~  

7 F,3? 3.82 ?, n0 E?, B3 
9 6-36 2.60 2. 85 mem 
IS ,5.4P, 62 9. f f i  67.19 

t - ~ e ~ n  5.64 50004d 
, 0.13 0.24 

rrrrrrrrgrrrrrrrrrr--r~---~a--..~-------a--..Cr-ICILIC-~-.....CIIIL 

n ,h,c ,d values with d i f :  erent strparscripts d i f f e r  afgnlficantly 

Trontnents 
Err or 
TO tar 



ooefflclanta recordor! anonr: the four tr*t;ment grollpe -re 

highly  rsie?rif icant (< 0.01). 

Avorni:o organic mnttor dJ;;estihltity data of the cross- 

bred mlvea me given in 2ut)le 31, Avorago dully organic 

rantter lntakos ?+ere 4.#3, 4.72, 4.72 and 4.86 kg with ration8 

1, 2 ,  3 and 4 ,  ruspct ively ,  Cbvernl:o ort:nnic nsnttwxl d Q 0 ~ t 1 -  

b l l i t y  coaqflciont- a woro 61.32 0.47, 64.El 0.45, 60.07 + 
0.69 an4 01.02 0,28 par cent nmong the cnlvtas fad rntlonrr 

1, 3,  3 and 4 ,  respoctively. %ore tsns R sii:nificnnt d i f f e -  

rents (?L 0.01) In o r ~ a n f c  mtter d i ~ ~ ~ t i h i l i t y  amanf: the 

f o w  trmtm~?rt r ~ o l p ) ~ .  T'ollotlng and '1-5-troritmont of OV1CI> 

lncronne? mgnoic  m ~ t t o r  d l ~ o n t i h ? l l t y .  

mi ly  nvorn,no crltdo grotaln intnko, outgo ln  faeces end 

d lea-t  i b i l l t y  aoef i'lcient s o " the oxperimontal anlmla are 

reaordad in Tahlo 32, h average crulo protein lntake of 

0.80, 0.86, 0.66 and 0.00 kg with an 8vwa;:e digastlon coeffi- 

c ients  of 60.79 ;t 1J1, 63.66 + 0.70, 67,82 + 0.243 and 69.60 + 

O.E8 p r  cent w e  recorded among tho experhontal anWril6 h d  

ratlonr 1, 2, 3 and 4, respectively. Thore was a sQnUicant 

dlffernca (PL 0.01) h crd0 p o b b  d i g ~ 9 t i b i l i t Y  th. 

four troa-nt groups* 



Table 31. Or anio mattor ii1j:ostlbility in the cron~.brOd 
an ! vm na ~f - ioctMf  by difforant retima 

O~NI~I----..LII~~..~~..~~-.-..~-LI~....L~.~~,-~~~--.~-~----~.CL-~- 

Mean 4.72 
" 0.04 

Amlynilr of vnrlnrlce of' orrnnlc mt tar  d l g o ~ t i h i l l t p  cooSflahnts 
~ r r r I . k . r r r o - r ~ - - ~ ~ ~ ~ ~ ~ ~ ~ - ~ - - - ~ ~ ~ ~ - - - - - - ~ - - ~ o o - o ~ r - ~ ~ - o  

30m!I of v a ~ i s t i 0 n  t1.f', 3. ?!.!;. fr 
~- -~ - - - - - - l ~" - -~ . l ~ r~~~~~ -o* - - - I - - - " * - - - -~o I - - - - - - - - - -~n - - - -~  

Won tmant a 
8Sr* 
'F otal 



Table 32, Crude protein digestibility in the arosebrsd 
aalves an af " e c t d  hy different rations 

CIILl-o....-..--l)..-rI.L....I..1................"~..N..LI-..ZH-ILL-....N~CI....~.I 

Ration A n l a s l  Intake Output Digested Dlge~tihility 
'To, in faecea aoef f i c  lent 

Moan 0.86 
3el.L~ 0.01 

Hmn Oe80 59.00~~ 
S,E,& o,oa 0.~18 

~ ~ N ~ I - I - ~ ~ N ~ C I I I I ) ~ ~ ~ ~ ~ L - ~ ~ ~ ~ - ~ - ~ ~ ) I I L I ~ ~ ~ ~ ~ - - H ~ ~ ~ - ~ ~ ~ ~ ~ ~  

a,b,c - values with different super~crigts differ aignlficantly, 

Analpir of variance of CP d igeat ibility coef fioients 
I ~ ~ - ~ ~ - ~ - ~ ~ ~ ~ ~ - - - O ~ ~ - ~ ~ ~ L W I I O - O - ~ I , - ~ ) - - I ) ~ H ~ - ~ W W W  

Yourco of variation defe Sd3, M.9, I;' 
~ ~ ) ( . o ~ I . . . . ~ . . ~ w . ~ ~ o o ~ ~ ~ . . m . . u ~ ~ o H ~ I o S . W H W I ~ W o ~ . . . . C ~ ~ ~  

Treatmon t a  3 88r14 17d8 8r 81" 
&rrn 8 16r 68 1, 
Total 11 67.79 
r r r r r r o r ~ r ~ r r w r o ~ r ~ o r r r ~ o r 5 ~ ~ r ~ ~ ~ ~ ~ r ~ - - - r C - ~ v ~ r ~ - - o . . H ~ ~ m ~ ~  



I B U Y  avernRo fihro intnko, outg;eo in feeaee ard 

d l g a ~ t l h i l i t y  coof f iclontrt d r . t ~ l  are pronentrld in Table 33. 

A V W C s  arlvlo f iwe int;ikefi were 1.28, 1.34, 1.32 rid 1.36 kg 

wlth an avmnga digestion coclff icionto of 49.% = 0.61, 40.U + 
0.64, 54.63 + 0.913 nnA 54.70 2 0,51 por cant 111th the rntlona 

1, 9, 3 nna 4, roclpeotively, Tho dlcnst  i h l l i t y  cmff lcionta 

w.lre hkher i n  r ~ t l o n s  3 ~ n d  4 conBlnlnr 'T;$-treetecl O'XP 

t h n  ratlone 1 nnd 2 c m t ~ i ? l i n g  untreatd CtX:P. 

:Sther olttrrlct d igoet ih i l i ty  data two posentc~d Lq %ahla 34. 

An avorlrgo I nbkes  of 0.19, 0.18, 0.22 and 0.21 kc and an 

avarrn::e Algoqt icn c o e f i ' i c i ~ ~ ; ~ t o  of 76.88 & 1.69, 80.02 t 1.69, 

7G.M 2 0,m ond PJ.24 2 0.29 por cent \+ere recordtxl emong 

the rntiona 1, 2, 3 and 4, ruspectlvoly. .%her extract digestl- 

b i l l t y  coef f ic ients  rocordod nmng tho four trtroatment groups 

are nlgnif lcnntly dif+'arent (PL 0.06). 

D i ~ o n t 1 h i l l t y  dnta of nitrof:o*froa extrnct of tho four 

exmimentR1 rntiona are proaentrr' in b h l e  36. An avnrnge 

daily btnkw wre 9.34, 2.33 nn' 9.39 kg with  an avsage  

digortian c ~ f f 1 c i o n t . r  of 6?.19 0.47, 60.n t 1.16, 80.37 

1.w and 6.6~ t 1.0~ per cent amanr: the rfitiona 1, 2, 3 and 4, 



Table 33. Crclao fibre d i g e  t i b i l i t y  in the cros+brod calve8 
as af cwtd by Alf feent  rations 

Ration A n i m ~ l  Intake output Dllpated i ~ e q t l h l l i t y  
Vo. In faocea cooff lclent 

Mean 1.m 
S.T.2 0.02 

Mean 1.35 64 . 3ob 
i 0.03 Oem 

..rrHlrrrrr-..---r..--Io-II---o.........h--I~~~--~--I-IS-....na.. 

a ,b - values with A i  'ferent s!tparscrlpt$ differ significnntly. 

Treatments 3 610.90 XX7.64 354.58"'' 
Err= 3 10 e 0 3  1.m 
Total 11 693.88 
~..-~ICI*~IIwCIIw*--C..-----I-..w.....-C--.)------------------~--w 

* +  Significant a t  L% level. 



Table 34. E h e r  oxtrnct r ? i ~ ~ ~ t i h i l l t y  in tho c r o s + b d  
aalvetr as nf ?eetod by dif rations 

I..-I-I-~..-..-~---I..--...~~~-~......~..OI-CC~-C..~------I----..--- 

nation Ani~al Intab o~tptlt Di,:mtsd M,:?atiFllltg 
i:o. in faecea coef f lclent 

Monn 0.21 0 l . d  
0.003 0.20 

. .~ -~ I I I I I I I - I~ I~o-C. . " - - . . . . . . .H - - - - - . .C - . . - - . . - - -S . .C I - - -  

a, h .. values w i t h  dlf erent sllpur~scrlpts d if'for s lgnif  icantly. 

Analyais of vnr ianc~  of othor ~ X ~ C I C ~  d l~ontibi l l ty  coof3'lclonta 
rl-r.nrrrrr-r---~."~--..~..r..)Z---IrC.."III~--"II-----..--- 

source of v:rrinti~n daf .  .3*Sa !l.li. I 
rC)-.. -L~)-..hl--..~.~........--~....~.....CCC--Cr..---mw-I-.u5C-L--5m- 

* significant at  8.': loVal. 



28ble 3E. tlitro,:en-R.oe axtract d i g u a t i h i l l t y  in tho cros&bred 
oa1vo.j ae nf ' e c t d  by dii'fsrant rations 

~~w- l - - - -~~- . .~ -~ . .~ .~ - . . - -~~ . . -L I )~~-~ -5 -~ - - - - -0 - - - - - - - - - - . - -  

Ration Animal Intake Cutput D4;as td  r)&yfit ibi l i ty  
Mo. in f a ~ c o s  aoef f ician t 

kc ( t o  
-~----m-----------5~-Z-~---------------------------a------ 

Moan 
n r? .'. .'.3 

1.f a n  2.30 G&€if? 
$ . E d  0.05 1.06 

~ . ~ * ~ . ~ ~ ~ * ~ o ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ m o - - ~ - - ~ ~ - ~ ~ o ~ . ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~  

a,b,c - values with rlif ferent superscripts diffor significantly. 

Analysln of varlnnce o f  '7 : digos t ih l l l ty  aoaf f ic icnta 
rr--l--rrrrrl-rrrrr~-g~~---------------------------a-------o- 

",wee of v n r l ~ t i o n  d . f .  
1 r:.'l. :?* 7 .  I 

~ ~ - ~ - ~ - - I ~ ~ ~ ~ - . ~ * * - ~ ~ - I - o r " - o o ~ ~ ~ ~ . . m - - - - a - - - - - - - - . . - - . - . - - r r . . - . I I  

T r a i  tmen tn 3 230.30 P.43 17.63** 
Err ao. 8 30.84 4, 19 
%td 11 '?!30?4 

l-rrr*rrr-rcN~rrrr..-..*~-..I~-r.mrr..------------5----..---~ 



rerrpc t i ~ e l y ,  '!itro@n-fron e x t r ~ c t  d i g s ~ t i h l l i t y  aaef fi01enf8 

recorrlaa among the f o a  t r w t m n t  gratiprr 1.rer.e s ign i f i cant ly  

d if'ferent ( f)L 0,01), 

'he averace i ~ t t . ~ k e ,  o g k o  nnd n&:o.;tibility of e n e r g  

among the experlmontitl calves arc prossntod in 'bble 3G. &I 

avorr>ge Zqtnku Or' 70.34, ?l.M, 21.88 nd 22.62 ifcal rrit;~ an 

average d i g o ~ t l b i l i t y  of 52.76 2 0.42, 38.48 2 0.68, 60.28 

0.38 and 62.00 t 0.33 per cent wore rocordad among tho ratiM8 

1, 2, 3 and 4, respectively. ;i"t~are wore .slgnlficnnt (PL 0.01) 

difl'erencoa in enorgy d i ~ : o n t l b i l i t y  coef f ic ients  mong the 

four tr&!ttmnt groups. 

Pai lg  averr.ccs intnko, o ~ t q o  in f ~ e c e ~  ~ n d  R i ~ e n t l h l l l t ~  

of 'rT)S ol' tho sxperfnentnl ~ n k , a l s  ma ~ l v o n  in S h l e  37. An 

average daily in8kas  of 2.62, 2.48 and ROW? lq? nnd an 

avarage digest ion coef f ic ients  of 63.77 2 0.37, BI.14 t 0. 66, 

07,m + 1.16 and 72.00 0.98 por c ~ n t  ware record4 in the 

Oxporimental cnlvea f s d  rntione 1, 2, 3 and 4, respect i .  ely, 

IIeutral deterdent soluhlos dQest ib l l l ty  ooefficients recorded 

a m g  the four t r a f m c n t  grolaps wero significantly dlf'l'erent 



Table 361 A v e r n g ~  onorqy intrike, o l t k o  nml d ~ e s C l h i l l t y  l n  
the cross-hreJ cri l v  en as affoc tc?d hy differant 
n t ions 

O--~m------------..l------.~~~--r.~--r--~-rr------c-~-o-~.c-~~- 

Ration Animal Tntake O l ~ t p  ut 0ir:or t cd Porcontaga 
"0 . in faeces A l ~ o n t e d  

Mean 20.34 
a .  G.37 

If ean 21 89 
':.;I.t 0.62 

"en n !?3,6? 62.00 
d 

7 *I: 6.52 0.33 
" ~ L 1 ~ - h ~ ~ ~ * ~ - . . ~ . . ~ w C o ~ ~ - . w ~ ~ - * . . . . - - 1 ) ~ . . L - ~ I - w ~ - - - - - - - - ~ - - - - ~ ~ - -  

a ,h,c ,d ., values with d i f  rerent sup0rsoripts d tiper aignif iuantly, 

Treatments 3 U6.66 4fir# 7 8 e S 3 * *  
FZT or 8 4.64 O.BR 
Total ll 141 29 
......mm..LI~L~II~-~~~-~-~~C~C~~I~rI.I..I--II)~I)*-C~-~CI.III-L--1III~~..I 



'PsblO 37. V011tral deterrent soluhle9 (~011 contontn) dicest t 
b i l i t y  l n  the crmnckal crilvag as af.'ectod by 
tllffaent rat ions -----------------------------.------------------------------- 

Iiation Aninml Intake OuQut ni;;ont;~d JJil:k?ntihillty 
Tb. in faocoa ooef i'lcien t 

:'eun 2.82 72*00a 
n O 4 i a  0.06 0.93 

r-~--~s-rrrrrrrrrrrrrrrrrrrrrrr-r---------rh--~~-e-~--wo 

e,b,c - va l f~es  111th dlffarant auparscripts differ significantly, 

Annlysln of vi\r irlnce of no.ltrnl datts!:ant rjol~lhles d i g o g t b  
b l l i t y  ooeff iaien t s  
~ ~ ~ - I - - ~ ~ o ~ w ~ l ~ w C ~ - ~ - ~ ~ ~ ~ ~ - ~ ~ - - ~ ~ - - ~ ~ - - - - - - - - - ~ - - ~ ~ - - - w ~ ~ ~ ~  

Wurce of vn r i ~ t l m  (1.f . A *  )a Y % 
(q t l  F 

rrrrrrrrr-rrorrrr"~-e~C-~l~..C--~~-.5r--~~--"-------r------~ 



Dlger~tihllity of 'ID! of tho four rations are presented 

i n  Table 38. An Rverclge '!OF lntclke of 9.68, 2.77, 3.00 and 

2.82 @ with tm nver?go d i ~ o n t i o o  coofflcionts of 30.76 A 0.47, - 
39.04 % 0,E, 4'3.81 *_ 1.130 nnd 47.87 O.EA per c m t  were 

rrlcosdad anonf the sxporho~ltnl cnlvort fed rntlona 1, 8,  3 

R n(l 4 ,  ronpec t i v o l : ~ .  Tteutrnl dettrr~ont rlhro I L?a?tihil i t y  

cmff' lcfentn rocorrlorl anonl: ths fortr rntiom %#re ~ l c n l f l -  

cavtly d i r  'eront (7.L 0,01). 

The averaqe henicelluloso dlqoatibllity data of the croes- 

bred calves wore g i v e n  In Trblo 39, din nvernqa dai ly  homicel- 

l tf io~e lnt?kes of 0.30, 0.07, 0,£?8 ond 0.62 kg and dn average 

d l g s s t i b i l i t y  coefficientn of 52.01 4, 0.91, 62.46 ?; 1.62, 

61.31 2.04 and E9.85 2 0.m per cent were recorded amng 

the nninnln l'ed r a t l o n g  1, 2, 3 and 4, respeatlvely. The 

d i f  fergnaog in hearicelluloso digestibility ccmf f iaiesnts W 

corded among the four trs~tment groups were hiehly e ~ n l f l r  

cant (PL 0.01). 

1.4,1? dpld  n e t s m t  Tlhre r)lJro- '1 

Avornce AnT lntnko outgo and c1ifl$?st l h l l i t y  c ~ f ' f i e i n n t 8  

datn are p r ~ l o n t e d  in Tahle 40. An asernze A @ '  lntnkos of 

1.99, 2*09, Z.12 and l.% kg with an avaage dieeation 



Table 38. -.e!itral detoremt f fhre (coll wall ~ o n n t i t ~ i o n t s )  
d l ~ e s t i b f l i t y  1n the cronc-Wxl C R ~ V O I ~  as nff~ctdCf 
by clifforant r a t i o n s  

--------------.-~.--o.--.--.~--~---.--.w----.------------- 

!! oan 9.77 
';. ;.f 0.03 

Trorrtments 
Err or 
Total 



Tahle 30. !lenlcellulorre 4 1r:er; t l h i l i t y  In the cron*bed c ~ l v e s  
R* nffec tvd hy f i  ifferont rntlona 

m-------------------..-----*-----.-.....-----.------------.-------- 

R ~ t l m  Animal Intnke Clitpat 71~0qtei-I %.-estlblllty 
'70 . in fneces caef f lc lent 

Moan 0.90 
ti.d.2 0.02 

Mean 0.62 59.8tih 
s. E.2 0.01 0. w 

~~~-~ . -~ -~ - I I I -L I - -~ . - - . . - - - - I . - - - - - - - - - - * -LL - - - - - -C I - - . . .C - -n  

a ,h - values with &irforant strporscr 1pt9 differ algnificantly. 

A n ~ l y s i s  of variance oi hemlcellulo~e d l ~ e s t i h l l l t y  eoef flciente 
~ . . - - . . . ~ ~ ~ . - ~ ~ ~ . . H . C ~ * . I ~ ~ . ~ I - . C ~ I I . . H - . C - I ~ I ~ - - ~ ~ ~ . ~ ~ h l l . ~ . ~  

?ource of var l n t  ion d , f lf. 3. 14. 3. I 
--"-..-o"---.----.-----w...-------.-.-.--------------------- 

Beatmontr 3 212.53 70.84 8.31C * 
IirrO~ 8 68.12 8.82 
Total 11 280.66 
~ H N H I - U I U ~ ~ I I I I I ~ ~ 5 ~ ~ ~ - . ~ w ~ . L . ~ - . . . . . 5 C - . . w - - - - . . ~ - ~ - ~ o . . . . u  

'* Aignifiaant a t  1% level, 



2able 40, Acid detergent f i k e  d ige~t lh l l l ty  in the croa,s~bnd 
cnlve!, 49 a f " o ~ t d  by diprerent rnt iona ------------------------------I..I......------------------..------I. 

iration A n i w l  Intake Cutpat 3 l ~ d " . a l  D l g ~ ~ t i h i l i t y  
110. i n  fr~eoea coef f ic ient 

k 
- ~ ~ - - ~ - - c - - - - . . ~ - - ~ ~ ~ o ~ ~ ~ - - - - - - - - ~ - - ~ ~ - I - C C . . - . . r r - . . - ~ - - - c ~ - ~ ~ - o - - -  

1 2 2.03 1.23 O e 7 0  34.48 
2 l r  92 1.27 0.6s 33,8F. 
A 2.01 1-32 OeOO 3&23 

!?mn 1.99 34, d 
b e  0.03 O I l Q  

7 2.07 1.34 36. ?? 
9 9.08 1.37 30 13 
11 ?, L7 1.3 9 34.74 

" mn ?.09 34.nR 
SbISe= O,O? 0133 

16 2, 22 1eW 41e89 
17 2 , O l  1.07 4G.77 
18 ?. 13 le14 M e 4 8  

Mmn ?. 12 
" - 46.06~ 
les-e& 0,W 1e88 

19 a* % le"7 44.54 
r) ?,1R la% 47,1% 
!Y 2.12 1.1E 45 e7F. 

: 'an 2.20 44.47b 
3 e E e ~  O e a  0.76 

-----------------"*--*-*------------------------m-----c-I----- 

a ,  be Means bearins d if' fomnt auperacr i p t s  d If fer signif icantly, 

Analpala of varbnce of ~ c l d  detergmt flhre dlgostlbility 
C oeff l c  ienta 
- ~ ~ ~ ~ L L ~ I I ~ I I I I I I I I . . - I I ~ ~ - ~ ~ ~ ~ ~ ~ ~ - - - - ~ - ~ - - o * - ~ - a ~ - ~ - o ~ ~ r - ~ - ~ ~  

30WCO of variation d e f r  3 ,  Lie ?1*9r 1: 
---*----oCIILllllllr- .I~C"~---*I....-------III----a---..-....o..-~-m-w 

Tre~tmentr 
'ax or 
Total 



aoefflalonts of 34.22 2 0.19, 34.n f 0.33, 46.OE = 1.68 and 

44.47 0.70 per c a t  tmre recordrxl v l t h  the ration6 1, 2, a 
and 4, respoctlvely, nfrtontihillty cmf f ic ienk tmro h k h o ~  

( PL 0.01) in rntions 3 and 4 c o n h ~ i n w  ':T$- traitad O' CP than 

i n  r ~ t l o n s  1 end 2 containing imtrwtd C'CP. 

4.4.13 Cel I 

r ) l ~ o ? t i b i l i t y  0;' cellulose of the  four experbental 

r ~ t i o n e  are prmonkd i n  '3ihle 41. k i l y  intake:: of 1.27, 

1.37, 1.39 nnd 1.41 kg with an aver:~qe d lgu<;tion cos~'r'ic1enta 

of 62.4'3 2 0.33, E2.20 0.57, 6L.16 t 2.60 and GG.47 2 1.42 

per cent i!oro rocordcd with the rations 1, 2, 3 und 4, re* 

1 and 2 coi~tnlning untr8~t~I G'CP. 

Averaga l i ~ n i n  rlicc-qtlbillty datn me ~ i v o n  in Tnhle 42. 

An ammge d ~ i l y  lf.pIn intnkos tmro 0.41, 0.41, 0.46 and 

0,45 kg and avsrocc liqnln Q c ~ t i h i l i t y  caoff1c1ents were 

3 . a  + 0.78, 4.03 2 0.80, 7.44 $ 0*= f l e a )  + 1.06 POP 

c e n t  anon8 nnlmls fed rations 1, 9,  3 an8 4, respectively. 

There trds P r r l ~ l f l c n n t  difference (PL 0.01) l n  the lienin 

d igeg t i h l l  ity ammq the four ra t i  onn. Ammoni8 troatxlont 

of QISP s l~n1f icar~t ly  lncronsed liPb dk?ogtihnitY* 



Tohlo 41. Cellulose d l ~ o e t i b i l i t y  in the c r o s s - h d  calves 
as affmted by different rations 

~~-~~~-~--------.I..-.~----I.CC..--~..-L~~-.~.-~.*..---.~-~---- 

Mean 1.39 
S e e  0.04 

Moan 1,41 66. 47b 
s.a.;t 0 . a  1.42 

..I1--..-.m-..----oLLL-Lrr- -L---".....------.---..L--C--.I---I-m 

a ,  b - vallobs with different s~rpersaripts differ aignlficantly, 

Analp i s  of oarlance of cel1:ilose d i g e s t i b i l i t y  coefficients 
~ ~ r ~ r ~ r ~ ~ ~ o - ~ - r ~ r ~ ~ ~ o ~ ~ ~ ~ w - - ~ ~ ~ - o c ~ - ~ - - - ~ 4 ~ r ~ - ~ - - ~ - ~ - - u o ~ 1 1 1  

90 u r c  of vnr iR t ion d *fa 9.9. !!a 4. r 
~~--~-~-~-~~~m~-~~--~--.----..--~-c-o.-c-----c.---w~-----.--~-- 

'Wwtmontr 
R r r  0s 
Total 



'Table 48. Lienin r ~ l g e ~ t i h i l i t y  in the cross-bred calve8 a8 
affect& by ( I l l '  erent ration8 

-----C~---~~------------~II)--II)-II)--II)--~--L---------Y-C--~~--~I)~-- 

Ha tion Animal Intake Gutput Digoated 1111:est i b i l i t p  
!To D i n  fneoos ooef f i o  len t - 43 ($1 --- ~ - I - - . - I I - - I I I . - ~ - ~ - - - - ~ ~ ~ ~ - I I ) ~ ~ ~ . . ~ ~ ~ I I ~ " ~ . ~ ~ . ~ - ~ ~ . ~ ~ ~ . L " ~ ~ ~ . . ~ . ~ .  

Mwn 0 .48 8.80b . 0.01 l* OQ 
~ ~ o . ~ . L . I I I . C I I I ~ I ~ ~ . ~ . . C ~ ~ C ~ ~ C ~ ~ . . . ~ c l l l ~ . . ) o ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * . o ~ ~ ~ ~  

a ,h - val~res with different ~uperscr lpt~  d Iff@ slgnif iaantly. 

Analysis of varlnnce of l l g n l n  r ~ l ~ e ~ t i h l l i t y  coefficients 
~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . o . ~ ~ ~ o ~ . . ~ ~ ~ ~ ~ w . ~ ~ . ~ ~ . ~ ~ ~ ~ o ~ . ~ . . o ~  

qource of variRt10n d r f ~  9.3. M. 9. F 
~.-~..-.--~o-~~~~...----*~-..------o--a----..-I.-...-mu---.-----.-- 

Tr w tlaontr 3 06.30 1 ll.lleC 
I r x r ~  R 16, 1 0  09 
Tot a1 11 R2.S 
~.LIICW~-I~IIII~..)CI*~......~.~~~~~.~I..I-....w~.LL~LI1-Ho--'*r..~~-~...- 



4.4.16.1 - ~ t  h t a  on averace intake, outgo and 

retOntlc#l of nltrogon ttro ~ i v a n  ln lkhle 43. Iho average daily 

inbkeo we1 o 1Z3.2Cir 137.t.31, 13G.B and 143.82 g with ration8 

1, 3, 3 and 4, rospectivoly. ' a l l  the orporimont;al o n M s  

woro in positive nitrot;e~~ klnnco. .Ihe avera,:~ daily positive 

nitroeon balancos wore 4LQ1 2.16, 51.06 0.92, 64.47 + 0.54 
and 58.17 0.48 6 amonl: tho r:rollpa fod r ~ t i o n s  1, 2, 3 and 4, 

ro~psctivoly. :%ore was s1,qnlflctint d l f  iiarence (PL 0.01) in 

poaltlve nitrocon bnlurco.q amnr: the four groups of aalvea. 

4.4.1E.2 M u n  %laJlcst Daily mlcllun intrrke, outgo arxl 

h~lrlnco d n t ~  of' tho exporlnental cnlvoa are r ecortled In 

Tahls 44. All tho exporirtontnl [yrolvs !+!ere in ponltlve anlcilm 

halance. Tho avemp daily cnlcilun halances recordad ware 

11.08 t 0.47, 11.26 0.16, 1321 0091 and 1?.W & 0.U fl 

aamg tho tmatnont grolrps fod rnt lonn 1, 2, 3 nnd 4, res- 

pwtively. Thme were s i p i f i c n n t  dVferencoa (~40.01) in 

positive oalc iun bcilunces anarc tho calvos Oi' four treatment 

4 m t  DIto porrahlng t o  phosphorfa 

intske, oqtgo and retention of phos~horun v w e  glvon ln Table 46. 

the pxpormntrtl gofcpg were in ponltlve pho8pi:orlm balance. 

The average da i l y  phosplior~ur blancos wore 11.01 0.33, u.84 t 

0.43, 13.m 0 . a  and U.60 + 0.14 g mong Uw mlmls Hhioh 



Table 43. Yitro~en b l a n c e  in the cros+bl.wl calvea ae 
af Fec ted by i f  ferent rations 

o o ~ w ~ ~ - - - - - - - - - - ~ - - ~ - - ~ - ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ - ~ o - ~ - - a m - ~ - - ~ o o - o ~  

Outpat 
Ration Animl Intake ----.C~-~Io~oIZ~~IIWII palancg 

no. ~ S W S  I k i n e  ~ o t a l  

7 l36m 19 S 1 a P  34.31 86.61 t60a88 
9 13GaN 4D.a 34.67 a . 1 7  +62r79 

11 140 29 4'3.60 41.02 449.67 

Mean 137. R1 +61*06 b 

3. E.& 1.28 0.92 

Mean 147. R:! 4 ~13.17~ 
q * % ~  3,- 0.48 

I o . l l ~ ~ ~ ~ ~ ~ ~ ~ e - ~ - - o ~ o ~ . . ~ ~ ~ ~ ~ ~ ~ ~ w . . . ~ ~ w 5 - . . ~ ' . . . . - ~ - - - - ~ ~ ~ - . . a o - - - ~  

a ,b,c - valmr w i t h  different superscripts dlffw rignif irantlp. 

Analysis of vartnncs of' nitrogen blancs 
~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . ~ ~ ~ ~ ~ . . ~ ~ L ~ I I C . . ~ ~ I I ~ ~ ~ ~ ~ - . . . . . . . . . - - - . . ~ ~ ~ - - ~ I ~ . . H . .  

Source of variation d .P .  3.9. Men. F 
---~----o~---111111..--..-..---~-----------------------mm----w-- 



mhle 44. Calci~lm halance of t h e  croea-Wed calve# or affwted 
by 14'?orent rn t ioqa 

~~o.-o-----k-----a.-------.----..5..-..-~---.----------~--------. 

Cutput 
Ratlon An-1 InUke h f a n ~ e  

No. aeees Iblne 'btal 

73 36 + 12.98 
b 

Metin . l e a 0  0 ,  L? 
--.--I-.----.---------.-"-------o----..--------"--------.-----. 

a,b - valura with different superscripts d i f ~ " a r  s lgnlf lcantly 

*+ algnif icant tat 1s lev.1. 



Tohle 46r Pho9phorus hlr.nce of the cros~-3orf  calves HI 
tlffect6jd by cjil'x'erunt ratidna 

..5*-..-----.--.-...............-..-~--.-......-.--------9-------"----. 

c 1tput 
Ration dn11al Intake ------------------------ aln!lce 

'lo. ';nocss 'kine 'ibtal 

Venn .W.48 + 13.69 b 
.7 f 0.90 0.14 

--------_-"--*----"---L"C----..-..1.1--CC-C---.-------------".---. 

a ,h - values with d ift'orent arlparscript~ difl'ar a lgn i f  lcnntly. 

* +  Signi f icant  a t  U-4 level* 



reaeived rtttiono 1, 2 ,  3 nnd 4, ro~poctivaly. The positive 

phosphorus bnlnncea oMor.vod nmong the four t r m b n t  groups 

were a i ~ n i f i ~ n n t l g  dYferont (PL 0.01). 

4.4.18 phno of *Tut~ltdon of the Exwr-1 CAlvoa 

Deta on plnne of ncr;rition of mle crm*tntod onfves forl 

different oxporivental rations in tho t?lgontihi l i ty  sttJdy are 

prowntod in %hlo 47. 'ihs oxprlmsntal rations contrtintrd 

9.62, 10.1E, 3,OZ and 3.61 per cent dices tihle crde protein 

(DLP) ,  rospoctivoly. 'AM X P  values of the o x p a r ~ o n t a l  

rntions differ ~i~.,nLl'icnntly (PL 0.01). Average !XP mauned 

by tho experimental an1n:lls wero 687, 647, Bm and 6?7 g 

with rntions 1, !?, 3 and 4, r~spoct lvnly~  

310 expstrlmsntal rations 1, 2, 3 an8 4 contained 48.543, 

60.66, 66.76 nnd 6G.M par c ~ n t  tom1 dige~t ib lo  nutrients, 

respectively, atal digor. t l k l o  nutrients values of a l l  the 

rtttione differ nignif icnntly (PL 0.01). 316 rations ccm- 

tnbim ?Ilktreatnl BfCP are havine h l ~ h e r  VY7 vnlmn. Avwapo 

dai ly  cmsr~lpt ion of' 'r?"T t a g  2.48, 8.72, 8.99 end 3.18 kg 

6~10ne the rntiona 1, 2, 2 and 4, r o s p ~ t i v e l ~ .  

The plane of nutrition of the experlmntel calves l n  

term of dry mittor, DCp and l,G por unit metabolic b d g  



Tshle 46, Dlqestihility coeff l c  lent s nnrl hak:ncea of vnrioua 
nlltr lent8 unoqq crosa-brad calvsa f'wi conplete r?tlonrr 
coniainiae ~ r a i m l  w1:ole cotton p l n n t a  

..-I-~*..----------..-..-----~....--w-"----....w-..*I)--..)-w..~~..wI......--...... 

,&per kamtal rations 
l l u t r i e n t  -- -.....- r.~w~-..ll....5..-....-......~~..-..... 

1 2 3 4 
0 -a- ------......-....--..---..----~---..-..~w--....~-C--Ir..w.."II.w..-"--~... 

Tky mattsr 62r70b 67,96' ~ ~ l . 9 4 ~  
Qcganlc m t ~ e r  81,328 63.93b 60.07c 61,02d 
Snergy &3,7Ea 6 6 . 4 ~ ~  60.SC 62.00~ 
Crllde protsln 60.79b (W.hFc 61.03 ~9.fWJb 
Crude fibrs 40.?Et 10.lEs, &.Be 54.20; 
Sther extract  78.88 FQ,0@- 78.84 RLRO 
Yltr ogen- rr po oxtrr lc t  tin,ldl 6G,2lb 80,37O (33.M 

Van Soeilt Conaonen ts 

?Inutml +otargent sol ' P l ea  0.7' 67*lqb 6 1 . ~ ) :  7°.00: 
Vecrtral dotergent f 1M.s 30.7~~ 39.64" 49oR1 47.m 
Iromicellulosr ~ , 0 1 9 ~ . g t 3 ~  61,31h 59,8ttb 
Auld deterqent f ihre 3 4 . e  34.71. 45.06b 44.47b 
cellulose 5 ~ ~ 4 9 ~  6 (li.18t 66.478 
Lignin 1 4.03 7.44 R.90 

'Jltrqen balance +46,21a +61,mb +6~.47~~ +6~,17' 
Nitroen retention as 5 

lntnlrs 36,%? 3 7 , 0 6 ~ ~  39.8Qb 40.60b 
ilitrogon retention as $ 
u b s ~ b s d  67.8zB 68.zsP B R . % ~  8 ~ ~ 0 6 ~  

C ~ l a i t ~  buLlnce +1l,Ut$ + ~ . 2 0 ~  +1;1.31 +12.~8~ 
Phosphor WJ balance +11.01 +llre~' + x ~ * w ~  +13#69b 



DCP 'TRY Intake pet unlt w t b  
M t  Ictr ,-,--.w--- M DB H# b0ltc body weight Pwtl 

wight $ ln lb $ In= lntake intake ln$b --------m----m (oa 

'bht ratla tab ntiy bite ($1 (~al )  (Ha) I XP MI rat: 
(wTE) CMIb (g)  EmlC (b) ( ~ f )  (6) (Ktal) 

add fldd 

,b,c ,d . values wlth dilflrrnt saperacrlpts c o l l i m ~ w ~ s o  differ sl~ntlicantly (PL 0,01) 
hquirants of growing eteers gainlng 1OOO g per day 

4' he growth ?ate of the 6~pflfanbl calved wn %, 88, 82R and iV4 $day with rat ions 1, 2, 
3 and 4, reapwtlvalyc 



weaht u o  given in %Yo 47. The e a t h t e d  lntnkes of dry 

mattar, K P  arid V!: per u n i t  metabolic body ~ r e k h t  r n n g d  

From 97.44 t o  105.01 g, 9.m to 10.17 g and 17G.m ta 2l4.11 

Kaal, respact lvelp,  

4.4.16.1 u s i m e n e ~ g y  1;aQ~ of M m t  The 

oatlmatd protein - energy ratios (dQoat ihlo  crule protein 

(6) and flico?tihlo enorgy (Xcal)) of tha exprlmental ratlone 

aro pre~antod in 'Ihble 47. n e  protoin t mor;;p ratios 

were lr S.14,  183J.96, 1: 26.76 and l t%. l l  amng the trwG 

ment aoujm 1, 2, 3 and 4, ronpectlvely. 

lho initial anfi finnl h d y  lfelghta of tho c m s ~ h r d  

cr.lvas are prosontd in ?hblo 48. Avornco daily gnin (A%) 

wore 706, 878, W8 nnR 9 4  g in nnftulla faA ratlms 1, 2, 3 

and 4, rsapectively. S t n  t f s t iml  nnalygis of data revealed 

a a i ~ n i f l c a n t  iIiff~riXCe (PL 0.01) i n  AD? nnong the d i f ferent  

treatment groups (Table 49). Avesrrs d ~ i l y  gain WRR higher 

I n  anlnmln fed rations contninlng :!IS-tr.ated G?rCP than 

their amresponding msh/pellet rations canWining untreated 

o ~ p .  lbwever, pelletin8 of' the msh rat ion lnptoved the ADQ 

with w t r m t d  OIJCP. nut such effects were not rocordd 

t o  ammonla treatment of C"CP. 

4verags M aonaurptlon, weight g a b r  M cona-tlm 

per kg l ive wight ~ a i n  and cogt of f e d  per O l i v e  Might 



Tahle 48. M i g h t  pains of aros-hred calves during expsr imantal 
period (80 days) 

U ~ ~ I ~ o - ~ ~ - - C - C I - I - - - - I I , - - ~ I I , I I , I I , w ~ - ~ ~ - I I , - - - C C - - ~ ~ ~ ~ ~ ~ ~ * ~ - o - - ~ ~ ~ - ~ - - ~ o ~  

Ration Animal Inlt ial I & .  mal I&. wight gain Averclge 
Wo. kg dai ly  gain 

(el 
(L--~~---..--------III-----W-----~-~~--....-..-CC-..-~---I--..-~~C-C----- 

1 1 128 182: 66 
2 

733 
ITJ w n 789 

3 173 241 88 766 
4 191 260 60 
E l.63 76 844 

767 
m 

6 131 n1 90 m9 
Yean 158. 17 929,EO 71.67 796.3&' 
7 -;.t 10.32 l0.W 2.17 %O9 

2 7 164 945 R1 900 
8 1E7 %XI 72 800 
9 164 ?fj0 86 966 

10 147 %?? FK) 880 
11 16 A 94s n R= QI 
12 147 2356 78 867 
Mean lF.7,FD !Z36,@ 79.00 878.00 
R o  <*& 3.72 4 049 1.89 21.11 

3 13 146 228 82 911 
14 lb4 243 89 989 
16 El 232 f3 l  900 
16 108 a68 80 889 
17 1S1 88 844 
18 Ic;l aQ6 84 tilo3 
Mean 1E8.60 242.00 83.a 9 ~ 1 . 6 7 ~  
sOZbk 6 . s  5.82 la34 140 82 

4 19 171 uie 86 044 
20 158 H 4  86 866 
2 l  148 !a!? 84 8133 
Za 174 266 01 loll 
a3 163 !?I39 86 966 
24 147 3Al 84 1044 
Mean 168 50 M(3o 17 m.67 876.00~ 
9.E.t 4e72 4.86 1.01 17.79 

~------II,---e------I--L-o---~-o~--om-~--w------------------------ 

a ,h,c - valwa with ti lfferent superscripts (7 iff* sil:nif icantlp, 

Annlysirr of variance of weiprht gaina of animals 
~ ~ e - e H ~ ) . C C I - ~ ~ ~ ~ ~ . . ~ ~ ~ ~ - . . e . , ~ ~ ~ - - ~ L W - ~ - - - ~ 1 ~ - ~ - C ~ ~ 5 ~ . . - - - ~ - - ~ M - r e  

source of variation d.f  9.9. W.9. F 
----------CIHIIIIII-~-----c~~o----o--------------w------o---a---- 

'kaatmenta 3 1 ,909,30 36 6-*6.43 1!5.64'* 
P ~ W  20 46,F18!?.70 2,344 14 
Total I , E O , R I ~ ~ . ~ Q  
.C I I I I I . .~~*~~ l I~~ . .~ . . . . . .~~ . .~~~ I . I . I~ I~~~L~~~- I .~~ - - I l - -L - - - - - - - . . - - - - -  

'* 3lgnificant at l$ 1@wL 



gain -0 Wo3on-d in Tahlo 4% Average IXf consunption and 

c a p ~ e a ~ ~ d i n ~  wslght grrln of the expurinenkll anirmls during 

the oxparimontt~l poriod ~ ~ o i a  G!::.SO, 71.67; 535.r3, 79.00# 

637.62~ a e 3 3  ~d a9034 and 8'7.G7 kg with rtttions 1, 2, 3 

and 4, reapcc ttvoly. The average Wl consumed (k) cnd the 

average c o - t  of fwd (I;s.'l per IQ l i v o  ifeight gain of the 

9 x ~ r h e n t ~ l  animls rocortlud !rere 7.44, 6,071 6.78, 6.278 

6.44, 5.44 nnd (3.Lr [and 5.77 ~rith rntionn 1, !?, 3 nnd 4, 

reapact lve ly .  $:i,ctnif icon t diffsrsnco~ (PL 0.01) trere obsor ved 

anone ths  fow r ~ t l a n s  trs~tnonts with roqpact to dry mttar 

cons~mptim RW? tho c o s t  of feed prr k l i v e  ?re&:ht gnln 

( Table 40). my mtter cons~~~pt ion  por ks: ??in ctns lowant 

with ration 4 nnrl h i c h e s t  111th mtion  1. 'lath, ~mnonlation 

of G'.ICP as v o l l  as polloting of mash ration docr laad tM  TI!^ 

ral&ed per kg live weight pin. 'Pho cont of f o o d  por kg 

l ive welght cain were highor (PL 0.01) in rations cmbining 

:Il&-Weatod O"CP t b n  in rntiona contah ing  un t rw i t d  @XP 

( %Ue 49). ~ a l l a t i n e  the mash ration signfficantly increased 

tho 0oet 01) f e d  per kg l ive  weight gnin with rotion containing 

t~~~-&atd ( ~ x p  but not with ration contnlning mtrmted 

~'+$p, me mgdtg of growth st~diss W O  S U U G W ~ ~ ~  in 



Tahle 49, T r ~ d  efficiency nnd cost or f e d  per kr: live weight 
gain of crass-&& calves 

O~--CC-IC---~--------~-----I~------C--~---~-I-~L-~-~~-~~~~~~~ 

Ration A n l n a l  rod Ri  'dal~ht  1321 intab/ Cofft Of 
?ha. intake inteko aa in -- LR/m dam - h,gfn *;:gf8) 

5--HL---------------------------I-----r-.-~~-g.------~~--~-"g--- 

1 1 E38.10 475.17 86 7.20 4.90 
2 682.80 620144 
3 

71 7.33 4-99 
6FLIa10 EP.60 68 7.67 6.22 

4 667.80 607.13 69 7.36 6.01 
8 6L0.00 671.82 76 7.62 
0 

5.12 
678.90 606.a aQ 7.67 

n EWa6:! 633,EE) 71.67 7 A a  
:;...+, a.50 l ~ . a o  a. 17 o 007 

E:% 
0.08 

2 7 600.90 6366% 81 6.62 
8 

E.16 
558.90 4Wm09 72 6.89 5.36 

0 653.40 6F%3m09 gti 6 078 5.27 
XI 69ti.10 631.N 80 C .6E 
11 

E. 17 
69G.20 632e05 77 6.01 6.38 

12 F%mlO t31.96 78 6.8% 
F3E.23 'T8:g 11.33 79.00 1.89 0.09 6.78 0 E$,& a04 

3 Xj 618.40 650.19 82 6.71 6.a 
14 6f3.20 57f4.48 89 G o  IjO 5.49 
1 E  E65e40 E03.04 81 6.21 E.3R 
16 601.60 B6.M 80 0.69 6.68 
17 594.X) 62R.GQi 88 0.22 E.?b 
18 EW.90 E30.08 @I 6.31 6.33 
Moan 604.?7 537.62 m.60 6,440 ~ . 4 4 b  
3.4.2 11,EE 10,!?7 1.34 0 .00 0.08 

4 19 B7RmAO 613.4E RE. 6.04 6-66 
20 694.30 &970%l 86 6.13 5a7E 
pl E85a2C 619.13 FS4 6.18 &80 
22 1 546.80 91 6.01 5.64 
2 3  BOOmflO W)OaQ6 86 6.29 Em90 
24 W e 3 0  E88m41 94 6. 28 Em87 
Mean 807.88 639.34 87.W 6, lbd 6.7'7' 
,~.1,8et 12.61 11.09 la61 0.06 0.04 

-~-g-~~~~~Ig*1.-m~~lu1. . . . ,~C~.I I~I I~o~~C~~~-. . - - - - - - - - - - -L--- - - - - - - -  

Q,hlc,d - value8 w i t h  different au~orscr lpts difl'ex significantly . 
Analysis of v~ririncr of dry matq er int:ike am coat of fei.d per kg 
1 ive welch t gain 
--------C--------------~"----~---~ewo-.--------------------------- 

ya;ource of vnrit l t ion d.fe 3.9. 1.l.3. F 
- . .~~- . . - -I~~I)r~-H~LII~m.I-oo~L~~II~- . . - - - - - - ( . . - - - - - - - - - - .*-- - - - - - -  

I'M intaka/& live Wa!qWanta 3 666Q 1,866l.6GiGS 
welcht gain :.3or 'X) O.SE 0.03 

lbtftl Z 6.09 
coqt of fsod/kf aentnmto 3 1.60 0.53 26.~0' 
1 48.- .. -4-t.& ..- " * nv 0.35 0.02 

- - 



table 60, A!rni&e weight gains and feed efffciency of cros9Bad calves 

rJper1mental perlorl days 90 XI 90 @ 

Initial sight (k) 1!3,l? 187.83 1158.50 153.3 

a 
Average doily gain (F) m.36 fP8.00' 927.67%4.mc 

cs! lnt;ikE/lCO kg body ~*l;ht (k) 2,E3 2.8 2.47 2.43 

D! bkke/kg live velght gblli (k;) 7.44a 6.flb 6.44' 6.15~ 

a,3,c,d value! with different qerscripts rmwise dlfls signlf'lcimtly (PL 0,01), 



4 r 6 . l  act In e m  

4,6*14l Btn1 ng-8 Ifsnn concant~ntior, of t o t c ~ l  nitrogen 

in t h q  ?Innen f l l ~ l r l  of buffnlom, ntr nff mtd tly proco!: :in,: of 

feda ~ n r '  tins of snnpling aro p r o g e n t 4  in TEif?lo 61 :lnd 

Appendix 1. Averft?e concen+rntlon of totnl nitrogen in the 

rtunen i l l l i d  of nnimsls fed Alffarent rations rsn~od Prcm 40.17 

t o  109.33 , 50.60 to 11~,00, 57.r to 116.60 nnd F9.W t;o 11R.l'hng 

per cent with rcitima 1, 9 ,  3 nmf 4, rsrpecti\:ely. ~ 3 1 1 ~ t l n g  

and 'Rvtrontmont of G' CP m r k d l y  19crongnd tho t a x 1  nitrogun 

conoentration in the r l m n  fluid nt nll t lnw of smpling, 

IIighor cmcentratlons ot' t o b 1  nltrogan waro oheorvai In animal8 

fed r n  tions cuittrinin~: !r:$-trwttod 0 'CP than tho rations o w  

t a b *  tmtreatacl rt',C?. In both typea, pollet fed tinim;ila 

a- higher concentrntic~n of tab1 n1trot:m thrln tho uorres- 

pond in^ msh fod animnls. 

I\nrrlygln of v~rlanco ( Ihle F 1  a) l n d i c n t d  tI.)ttt di i ' l 'b  

rences i n  tho rtu~inal totnl n1tror:en due to faad trorltmont 1 . m ~  

highly  a lp l f i cnnt  (I)L 0.01). btnl n1trcl:cn concentration 

~ R V O  R hi~fti ly qlgnif icant (PL 0.01) regporlse to tho of 

plinq, Iligherrt concentrntlon of t o t a l  nitrozon WRS ohsi3rvd 

a t  2 ho~rrri aftor feodirg both i n  p a l l o t  and mwh fad antmla.  

4.6.1.8 r n m j 0 t - a  %A-innollihlo protein 

n i t w e n  the rcmn f l t i i d  of' huCfnlcres Rs r~?'oC'tc+d h:r pro- 

Cesslng of f e d .  and timo of nnrnpllng Ware prosanted in Tahle 52 

and 4pendj.x n. The carcentration of TCA-lnsol*lo n t t r ~ ~ e n  



QEb 61, ~eai !Dues for cmcentratim of total nltrpn (mg/lOO d) in the rlaon fluld 
of ~lurrah bufpllws 08 affectd by dif facnt retlmr en4 time of 0antplln~ 

Ration 
,idas afLr fe~dhg 

~ I ~ . I I I ) ~ I L H c I C C C I O L I C I L L ~ O ~ L C ~ W L H ~ ~ C I L W I  hemu 
0 2 4 6 

a,h,c,d @log with dlf rerent !!iporialpt! 11 the raw collm an' $ the arae rw 
differ glenif fca!~tly, 



bblr 61r, Amlgrls of mlam for total nittogen 

$oSme of ttarlat ion d,fb $a$, 1'.9, B 
-- - --------------------- -- -- 

~nlsls 3 1,88 0 8  0.09 

Frat ions 3 4 2 9 ~ ~  1430,33 ~l ,7<*  

T ~ M  3 9886.30 31M.43 44l4.0?" 

hhlg :! ktionr 9 a,87 2,43 0.34 

Animals !: Tlui~r 9 12.10 1.41 ob8 

Rations X Tioas 9 161,69 1R.30 2,ES 

!inlufils " Rtiont! X Tlnes 27 36,E 1.35 0.19 

Dtbb 18 407.m 7.09 

o r ~ . l r r m r - H r ~ r r r r r r r r n r r r r m m o e - o o r c ~ r a - m ~ - ~ m o w - I r - ~ n w r ~ o o n n m ~ - o . ~ m ~ ~ - ~ ~ ~  

2lgnYlcoat at l$ lr el. 



libb 82, !an' r l u m  for emeentrfltla of ICbhrolublc potsh nltmgn (mg/lOO 1) 
in the w e n  flaiO of Nurrah buftaloea as df~tud by d l f fr~mt ratiwa and 
th of aelsl;llng 

!!oms after feedine 
Ration mn------------mmw-----m---r--w~m-~m Overall mean 

0 2 4 6 

2,a.i 0,Q 0.62 0.82 0,68 
r , ~ m ~ m r ~ w r m r m m r n r u r n r m ~ - - - - m n m r - - - ~ ~ C Y m L . l r ) . - ~ ~ ~ n ~ m - ~ r ~ ~ ~ ~ ~ ~ ~ ~  

* Average of twelve r ~ d i n g e  
a,h,c,d a values vith different superscripts in the sue colm a n d  in the we row 

dlf fa signVl~antlg8 



'hbb la, Mlpls of varlance for TCblnaoliible poteln nitrogen 

Source of variation d,f ,  9, S, /,So F 

Anhb 3 

hat  ions 3 

Tlmea 3 

~nimals ';i hntlonll 9 

nniaala x Times 9 

Fiations :: Tfme8 9 

Anbls ' Ihtions Y Ws Zt 

r3rror 128 

--- ---- 

slgnlflcant a t  1$ level. 



rtmed f i r m  ? l .Rn t o  ?9,rSr?, %.3? t o  4'3.00, t o  4)l,P! 

and 20.Z ant' 60.33 ay: par cent i n  animals fed ration8 1,  R, 

3 and 4, respectively, :Ilrhor conce.ltration or TC:r!.neoluhl@ 

protein n1tror:an were ohsorved I n  animls feel rntions co!ltain- 

ing :il$-troated OT.CP. Pelluting of mash rotions also ahwed 

hil;ha5 l o v e l s  01' NrbinsoltiNo protoin nitrogen. 

Lffcct of t r ~ i t n c r ; t  b , . : ~  I i i ~ lCy  c,&nlr imnt (PL 0.01) on 

tM coqcon tra t i o n  of 7Ch-insolul~la protoill r~i :rul ;u!~b~ tilo 

r lmmq f l l r i d  of l f w n h  bSC: loen (Tahlo 6:: a) . fho v riutions 

in 'XA-lnnolghle protein nitr ?+on concenUatic,r~, duo to tbcr 

of snnpl inq was h1;:hly s 1t:niflc:cnt (PL 0.01). Teak cor,cm 

tmtion w;.r! foun.1 ~t 2 1 1 0 ~ 9  posbfoodlnr; in hrfr'alm:: fod 

rntioqs contntrlh:; imtro,. t.4 or 'l:g-troatc(l q '  CI). 

4.1"1.1,3 n n i m c  ?!em cmoe~tmtiont~ of nnnonin n l t r *  

Ren i n  rman fllr1t-I of hldfbloas ns af * ' c c t ~ '  hy i'ced1.l:: of 

tho  procossud c m p l c t e  Ye .dr: ?vul ti:lo or qan,nl ln~ :iso ~ i u c n  

in Dblo f33 ant? ~ ! p p n d i x  C, .qvqrri;o vcl~los o:' 'fib-nitro~,on 

rancad from 3.60 to 37.13, 9.60 to 35.60, 11.U to 3'.27 and 

10.00 to 32.00 D(: por cont In  bl.lffnloas I'od r:,tions 2 ,  2, 3 

and 4, roilpec t ive ly .  

Feed trwtmbnts hnd highly signif  icnnt affect (PL 0.01) 
on the concontr~tlon of r c n ~ l n n l  m a r l u  nl tra~m (Pdblo  C3 a),  

Iiighc~l. concentratlong of ,mnionI:~-niO~er~ woro fa md in 

a n i a ~ l s  for! n n ~ h  ratloris than polletod rtitiorls, iUgheT 

aamonla valwa were alno found when the rations contnFnod 



' ~ ;oI  aftor feeding 
Ration r m ~ ~ ~ r r r ~ ~ . r r a r r - - ~ - ~ - ~ r r r r r m r r m r m w m w ~ w w m w ~ ~  Oyqrnll morn 

0 2 4 6 



Bbla @I, Analnli of trarlancs for s m k  nitrqen 

~ ~ ~ - ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ U I - ~ ~ ~ ~ O - L ~ I L ~ ~ I ~ ~ C L I L ~ - I ~ ~ ~ ~ ~ ~ I H ~ ~ ~ ~ ~ ~ ~ ~  

3OWCO of :ta?iatia~ d , f a  Ye q. 1 1 4 9 6  F 
~ ~ ~ ~ ~ ~ ~ ~ . ) ~ ~ ~ ~ ~ ~ ~ L ~ U I ~ U . I ~ ~ ~ ~ ~ ~ ~ I C * L ~ O ~ ~ D ~ L ~ O ~ ~ L L ~ C I ~ L I ~ ~ ~ ~ H I . N ~ ~ C ~ ~ ~ L ~ C ~  

Anwr 3 fr a { -  0.E 0.37 

hatima 3 m,@ 75,67 184.56" 

TWr 3 1656G.55 122.10 m.7i4 
Anbe19 li Mti0ns 0 2.19 0,24 0869 

An@!$ ' ?!MU 0 2.81 0,31 0876 

Piotlona X Timen 9 188.18 a. 91 61,~'~ 

Animals :! Pat long X 'Ws 27 5.07 0.19 0.46 

"kor 1% 52.48 0.41 



untrmtd Gt'CP ~ n 9  (1Pw Irro?pctivr., of uhott~er  they aro Sod 

a8 mash or pal le ts  as compar~I amnonin trwtted G 1 ! C P ,  The 
of sampllni: hnd a highly n1t:rrificant (IJL 0.01) effet:t cm 

r m n  m o n i n  concontrnt i~n .  :oak concentrntion of a m n i a  

nltrwon waq fom-l nt 2 h o l m  n f t s  fotdlnr: In a n i m h  of aU 

troatmant !~rali!~s. 

4.G.1.4 ' ~::idcy& r : i t s . e ~ t  "LY;~) luc.5 r~,pr Y:Q!I~~ !I&; r c u i d ~ l  

nltrr>t+sl.r c o ~ ~ c o ~ t r n t i i ~ n  nro p: e~:t-~r~i:~ il i r :  Tiltl1.: b; : !ld :ppcrr 

d i x  3. Yozn vnluon for ronirll.nl n i b  y o n  r:.nt:t\,l f r : ~  15.19 

tax. .??,  1E.65 to  ?G,4Z, 11;.?7 t o  Y , P 9  irld 1J.M to"7.14 mg 

per collt I n  nnl.u:l? jod I (  t i o m ,  I, 2, 3 an1 4 ,  r c " 2 ~ c " i i \ ~ l y .  

'I1 :llur;t concontrrr tiuns of r esld u r ~ l  nit;r.or;or~ i w r o  o:%servod 

a t  4 t i 0 ~ 9  uftor  1 addirll; in an1n;:ls o: a l l  tha trwianrlnt growsr 

"0th p o l l ~ . t i i t ~ ~ ;  rr~d ':b-trestccnt of ;'C:' incrdoscri thd r s s i d w l  

n i tr  oqen cor~ce- t  rntiunn in  r =on fl:til . A o  f a ~ d  trc?tnont ae 

w e l l  nn tinct oi' ! l i ~ : l ) l i i ~ , ,  11r.G ;1 I:i,;h;y r ; i l :nif lcunt  sf: ar t (;@,01) 

on the r mirlnl rasid?lul nitrn;:cr, conccntr  . t i ~ . l !  ( Tn:do 3 a). 

4,6,1.5 Food 811 ~ r . o t o e o a & - p m  'Tho vnluas roprnnonting 

t h e  cmcantrntion of food ant1 protozonl nitrocon (%/lo0 nl) 

RTO prn~snted i n  Tablo FF nnd fippmdix :;, Tho nmn vnltrss 

rant;@* from 1.M to  S,M, l r O Z  t o  7.a,  3.08 t o  8.58 nml 3.M 

t o  0.- mg per cant  1.1 qrlin-~le! fly1 S: t ims  1, " 9  3 and 4, 

respsctt ely.  

l2w fe(;cl treatment as we11 as timo of sanplinf: had a 

s i g n i f i c a n t  effect (iL 0.01) on tho ruulnill fad nnd pl+otozml 



bble #, MW' valw for concontra t ion of r taldual nitro go^ (ap/lOO al) i n  t& 
rma fluid of Mmah bunsloe8 an affected by different rntlms and 
tl* of slmpling 

ia t ion 'he! aftor feeding 
w ~ ~ ~ w r e m ~ - ~ ~ ~ - ~ - ~ ~ m m m m r r r r e m - r m w ~ ~ -  cvmu fle&n 

0 2 4 6 
r ~ ~ r r u m r ~ ~ ~ ~ ~ ~ ~ r ~ m r r m m m ~ ~ ~ m ~ ~ n ~ ~ L I H ~ I I I h m ~ r ~ ~ r ~ ~ U * ~ L L ~ ~ L . ) ~ L C L C L ~ ~ C ~ ~ m ~ r ~ ~ m ~  

n,b,c,d - rallies wlth different superscripts $ t$ s a d  ~ d l ~ ~  a\. ti ihu sue rou 
dlf!'er si;nifP ~ i . ~ t l y ,  



fiat loor 

The$ 

~n ina l~  I Rations 'r: n ~ s  n 4 ,r;4 0.17 Ob89 

ar or 128 %32 0,lg 

r *  rlgoiflcant at  li leal. 



hbb 68, ~un' ~ 4 1 ~  fa cmcntratbn of food and p r o W  nltogn (ly?OO d) 
the rwn fluid of Murrah hllifoloea as aifectad by different ntionrr 
time of aampllng 

i t ~ g  aftur feeding 
Rat ion .~- . )~-- - - .UO~-.) -* - - - - -HCII . IL-LLH-~~CH 0ygm11 nun 

0 2 4 6 
~.~r~r~-r~~-rrrrrrr-rr-ronrn-rrrrrr-Orrrr--rrrrrrrrrrrr-rrr-rr-rrrrrrrrrrrr-~- 

Average of twelve roadL7p 
o,b,c,d - val~a with different super8cripts in t h o  same to1 am and i! the aaao rou 

dlffet aigniflcantlya 



hbb 56. Mwa' w l u ~  for concaba th of food and protozoal nitrogn (lgfl00 4) 
in the rwn fluid of Murrah buffoloea as affected bp diff@ront rations 
tL of raapllng 

Ration 
Ifours aftor feeding 

DI----I-LL-L--I-*-~-~ucD~~c-LCH-IUD~ O V O ~ ~  gw 
0 2 4 6 

~ l ~ r ~ r ~ ~ r ~ ~ ~ r ~ r r r c r r r r ~ ~ ~ ~ m n ~ ~ m ~ ~ w ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ m ~ m ~ ~ m ~ ~ - ~ ~ o ~ ~ m ~ k ~ ~ ~ ~  

a,b,c,d oalw with diff@ent aupeTacript8 in tho ew col uan and in the mo r@ 
differ aignffhntly. 



bhb &a, Anlyalr of wlaneo for food J poto8ml nitgn 

Aahh 3 

h t LON 3 

The8 3 

 inrel re la X Idtian8 9 

hieala T Timsa 9 

bations i( TMr 9 

Anhh Y hat lona X Times 27 

mot 128 



nt t rqen  ( bJ7 ln  55 a). 1liche.t ermeentrn tim. wars oh.nmrad 

with pel lo td an+ V k  trm ted C'GP m. t lonq ,  Illghon t con- 

c e n t r n t l o n ~  Vera ohnerved a t  :! holrlrs a f t m  Pa,41nq vith all 

tho expmirantal r ~ t i o n a .  

' f ie  velws reprssentin,: tho pll of tho rra'ron f l ~ i d  are 

pr~sentoci i n  'hhle EO and Appndijc r:, Tho mean v ~ i l u o a  of 

g!l of rmsn f l f r l d  ranez~i itt'ron 6.67 t o  ti,&, Cia& t o  6.76, 

6.37 to G , B I  and G . 2 9  to (i.67 in r m n  fluid of animals 

fed r::tions 1, 2, 3 and 4, rof;psctivaly, 

p:l Vnluo.? sbowcc! highly s l g n l f i c n n t  (i'L 0,01) 4 i f  t'orances 

with ronpect to food trm ta~ntq nn l  t i n e  of rrnmpllnl: ('!!able 66 a) 

Lottent viilaos wore r e c o ~ d ~ i l  a t  3 ho:u-3 af t?i. f o m l i ? ~ ,  irrea- 

pectivb of the rntion f d .  

4.0.3 at41 ' I c l * \ t f l ~  %ttv ;<lrlg 

! Imn ?"iT"inncen'.rntion i n '  tho rmsn C1:rif l  or h~ l f fn lmn 

rr nf ' a c t , d  by prweqs1.r~ of f a  A9 anrl timn of ~ n v p l l n c  nro 
I 
I 
I 

prcnantcil iq Table 67 find Appendix C. '!l?n*~ v ~ l u m  of -&'?A 

rangod from 73.7L'. t o  10?.Fr0, 7E,m t o  1C4.3;3, 82,En to 10'3rSR 

and 83,g3 to 114.33 w/l I n  aniclRls fd rntiwe 1, 2, 3 and 

4, respsotlvely.  I 

?fkhar eoncentrnti~n of Ni'I MYO OMQXVO~ l n  onimah 

fed pel letd mtlons thm tho cort enpon0inl: nclnh rntirms. 





hbla W1, blysir of milance la pH 

---- 

QOmo 00 variation d.f . L.J. Me!. P * n 

row 3 

Rht ion8 3 

Tkl 3 

Anialt X hticna 9 

Anbb x Tirarr 9 

Rations X Wr 9 

Animels x btlon~ 1. TiPles 27 

mot 128 

0 t 5~ aiflcant a t  1,; level. 



hL It values fot  mnctntreth of Dbl volat l le  fatty aoMs (d) h Uu 
ran f l u l d  of Rturah buifaloes sa affected by differat ration! 3 tLw 
or umpliag 

Iburs after feeding 
- - - - - r - r r - l ~ l ~ - - r - m r r ~ ~ ~ ~ ~ m e L I  

0 2 4 6 

r Eivwuga of twelve rcac'ings 
a,h,c,d . tola8 vith different sqerserlpts in the sao colm wd ln the ~ a a s  mw 

dlffeo slgnificontly, 



?da W6 Analy~ls of varime fm total vobtUc fatty acldd 

SOUR@ of rsrirt ion dm!, S d B  H#8e F 
k r ~ r r r r m r r ~ C I I ~ m m m r r . . ) r m m . i a m m m m m m ~ ~ ~ ~ ~ ~ ~ r w ~ w w w m ~ m r w ~ w ~ m m r a ~ ~ ~ ~ ~ m m  

InM4 X M8 O 7 6 3 8  0,81! 0 6 5 7  

Pdtlons X Tins8 9 @,86 8,90 6,1" 

Anlmafr X Rations :! Tine!? 27 8,60 3,31 0692 

Error 128 182,IC l,lbl 



Iilgher TVE'A cmcentn~ t ion  lnts olao ohsu; vad i n  r*ninalti fob 

r ~ t i o n s  conttiininC: rI15-troatod C ' W  I P than tile rtitiorrs con- 

taining untrontd G'ICP. Analysis of v~rLsnce (Cnble 67 a) 

ahaw~d highly s lgn i f i cunt  (PL 0.01) differences betwoen 

f o& troatmerltc. na :?ell AS t h o  of  eplmplin~: with respoct  

t o  'FfFA concontrnt i~n.  'iieriest concentration of 'P.FA WAS 

ohserve;' a t  2 holvn a f t  r f e o d l n g  in a l l  the treatment 

erOm8. 



CHAPTER V 

Discussion and Conclusio~z 



Whole cotton plants, af ter  the las t  pickin8 of cotton, 

were d r i e d ,  mound and either untrented or ammoqia treated war 

f d  or a sole source of roughage in the ration8 of Murrah 

buffaloes and growing cross-bed calver, l l u t r i en t  (!lgecltlbl- 

l i t y  and titill.:ation war a s s e s a d  in d i g e s t i o n  and metabolic 

erperlmenta mine a 4 X 4 latin a q w e  design in Murrah 

huffaloea and completely rnndomlsed des ign in cros tbred ml* 

calvcn. 

The c o l o l ~  of t h e  nmmonla t r e ~ t e d  CrNP changed from 

l ight @own to dark bown nnll becam less coarse and mare 

pllahle than the untreated one, monger a, (198130) 

o)nrervd browning of t h e  corn stover treated with 1PQ a t  m a  

te-rature, Wlng & a, (1964) demonstmtd that 1SFtj d i s r t ~ t r  

bonda that cment cell  w a l l  constitlients and crosa llnb in 

c e l l  walls resulting in swelling and increased f l ~ ~ i b i l i t y  d 

the f i t r e *  

Tho araronlation proceas adopted in thia a t d g  lee., b j w t  

hg required quantity of N% lnto polythene bags cont~ininp 

weighed q u n t l t y  of OK) appuro to be econoalcd and m o m  

eff la iant  due t o  u r g e  of the t r o d  m t w i a l  in polythrn* 

b.p a i o h  proridad .ore surface area that can come ln contact 



w i t h  ?I15 for abaorpt1on. ' u r t h e r  t h o r o  wn.; l o q s  I r n ~ t q q a  of 

"1:$ a9 comp- r ~ d  t o  tho m\:t;ho<la crawl by :unagtol & a, ( l W 8 )  

and "uettnor g& aJ* (1981) who 1:Jectwl  'lb l n t o  s t s k o d  

bales of huy coverod v i t h  yolytheno s h u ~ t .  

Eho proximito  composit ion d*:bt ( Lnhllc. 5) l n d i c n t  sd t h a t  

the O'XP c0nt;iinr:d wro ~' ihra  rtnd photoin whon Cor~pnr~'ri t o  

an avernr:e r~ m l l t y  miS(o(1 "ry ::ram, 'i11:har l e v e l  wtla 

duo to  t ha  wody stoms of' t tm plrtncr, and hQ:hnr p r o t e i n  l e v e l  

wne duo b t h o  prssence of ~ h o ~ l t  % t o  :!O por cent  ;Tr3W 

1 m J y  f o i l n q o  :.t the  time oC harvaat ( F i ~ ~ w o s  1, 9 ancl 3). 

Amnmin?tion incDrmrrc?rl t h e  crrule pro to in  c d n t ~ n t  by 1 0 E  pm 

cent (prom 7.51 t o  16.01 ) nnd thore w:.s not mwh rllf'Porenoe 

i n  a11 othrtr p r o x l m t ~  prinriplerr A$io t o  ammonlntlorl. '3thor 

InvestQatar0 ( T%app o t  a&., 1974; parnett g& a,, 1m; 

IIortm and *way, 1-9 q "j~lat tnsr  3 a,, 19R3) a l s o  ohaer- 

ved t h a t  nm o n i ~ l t i o n  s l ~ n i ' i c i i n t l p  iqc ra rn@l  t h o  sltro-en 

percentage in forages. 

'Jan t;oost ~ j l n l j r a i ~  c l r k t i  ( h b l o  6) irldic'utcrd thrt the 

O'::P contillnod 10,E por cent solulQu c e l l  c o n t m t s  (.13:;) 

end 80.78 par c e n t  cell w ~ l l  constit lorrts (:ID!) m d  these 

data are compnrnhle t o  low-gri18e crop rasldtiocr l i k e  pcldf3;1 

straw and ont stmw (ren, 1078), 'eitral dotargent  f l h r o ,  

h e m l a e l l u l o a o  n$ l i g n i n  percentnr:as decrcsnod v i t h  nmnonb- 

tlm, hut AD;. rind c.llulo.@ porrsntnqe9 wore s o t  nffoctnd. 

h e  lnwr * T l ?  porcantn:e of tho ~ c n o n i r ~  trentorl Q' aP recorded 



Fiy. 1, Cotton p lan t s  a f t e r  l a s t  picking of cot ton,  



Fig.  2. Harvesting of c o t t o n  p l a n t s .  

F ig .  3. S t a c k i n g  of c o t t o n  p l a n t s  before trarlshipment.  



i n  st I ~ Y  Wns due to decrtmse In h a r ~ l c e l l u l o a e  and l i e n i n  

percenWr:ss. 'The~e rusults ars in ac:cordnnce v i t h  q u o t t n w  

a. (1m9) 171th fosoue hay. r)eorotls(rl hemicel l i l lone eon- 
tent hy *ITb-treatmnt dm to ~ o l ~ r b o l i e a t l o n  was reportod hy 

so la lmnn a t  14. (1(n9), 'lorton (1081) nnd Tbrton &(lW!!?). 

qtrroter rind 'hrn (1903) ohcro-;.vo4 loytef h m i c s l l ~ i l o ~ e  ~ n i i  

l l ~ ~ ~ l n  c o n t o n t s  h u t  n o t  c d l ~ l l o s a  m n t e s t  of 'Cg-trented 

wheat straw f o l l o w d  by p e r n c s t l r  sc l f l  treri M.9qt. 

P d l l l o t l ~ g  o f  cmplote r q t l o n s  rm !llrtd a d a l t l o n a l  por~er 

c o ~ ~ s l m p t l o n  t h m  thoso of complete msh r a t i o n s .  %orofore, 

C o s t  of palletchi i t i t i o n s  cont,?l.ninlj r~rtrmtud (; ';P and 'I:&,- 

t r m t e r l  *;'CP was more hy 1:pl.a.Q find 8.U, r~spoct ivuly  ( h b l o  8)  

h e  e d d i t l ~ ~ a l  co.st of p e l l e t l n g  w t ~ s  due t o  coat of atoam 

p r o  'ul t l o n  and act o a l  pol lg? t ing  pIbOCsq$r 1% c o s t  of t h e  

rnt ions co n t a  l n  lno :T:v trm tnd (;''CP were highor t han  t h o u  

c a ~ . r e s p o r d l n g  w a h l p e l l a t  cantnlnlng untreated G'-h:P and t h i s  

incronsd c o s t  ~ J R J  dr~e  t o  a m o n i n t i o n  process trhlch was a b o u t  

~a.3f4.M) per 100 kr: fl"r:P. Tho 003t Of cmplato r n t i o n  wns 

incrensed by R ~ ~ l 4 . m  and 13.78 per q u i n t a l  For nnsh ond 

p e l l e t d  r n t  Ion respect ively ' 110 t o  '?~!ftPCJntIfI0nt Of G'.'CP 

( Table  9). 

8.3 pRQ3$q,? FLO'f A"tn 7 , K  DT'qll'Y 

me c m l o t e  mrh nnl  p o l l o t d  r n t l o n s  w d  ln  t h l a  in- 

v@stQ*at  l m  a o n t n l n d  either untrontod or * y ' k h e a t d  OrQP a t  



48 per oent level  aB a rowhnae sowee. The capnclty of the  

pilot  plant i s  1000 kg per hour for concentl-ate fed either 

f o r  r s h  or pellet prafuction. TCowcrver, aatiaaRtd prwluctlon 

e ~ p a c i t l e s  eollld not he ohtnlrlod in proceaslng complete 

rat ions u ~ d  in t h i s  exgorimon t. The prof1 ilct ion gerformnce 

of the formul~e processed vorkM ollt oq an ~ v e r ~ ~ ~ e  400, 400, 

433 and 4% kg per horu', for t h e  rqtionn 1, 8,  3 anrl 4, reg- 

pec tively. Those low proti: ct lon  rc tes of' cornplete feeds may 

b e  attrlhiltod t o  the law dens1t;y of G-GP which was mod a t  

45 per cent lovel as rougt~iga souroe and also due t o  poor 

i ' b w  characteristics of the matalrial due to low density and 

f i l s %  ~har:~cter iat ica  i.e., mme resistant with  e1ong:ited 

p r t i c l e  s h ~ p e  ~ n d  flize. A t  a l l  processing polnta lee., 

grinding, mixing ancl palleting, t ho  l o w  ~erfom'mce of the 

h~rmasr m i l l ,  mixer ~ n d  pallet  m i l l  to process cmplote rntionr 

rsc0'464 in t h i s  exgm b e n t  m y  b n t t r i b u t d  to the low hulk 

density of the ingredients h k h  lovel of roulfhnge wed in the 

rations and also to  the f ibre  chnrnoterlstic of the rolrqhnfl 

U A ~  In the stlldy. 

'Ihe t o t a l  coat  of prwesnlng ( Bhle S) of complete mrh 

containing untreated and Rnb-treated 3'CP per ql&tal, reg- 

pectlvoly was Hs.9.21 ard A . 8 l  whereas for the  corresponding 

pel le tal  rcrtims, it wan Rs.17.82 and 16.92, raapectlvely. 

There is an l n c r a ~ r e  of is.6.06 and 6.88 per quintal l n  the 

p r ~ ~ e ~ ~ ~ g ' a ~ ~ ~ t  01: conplote nrish ration8 1 en(! 3, rsapuctively 

c a p r d  t o  the omvedional concentrate mix*ue (Ha.3.U) 



led 

rocmded by I~od('y (1981) am1 t h i s  irrcreuse m y  be attributed 

to inclueion of low-denslty hgQky '3 CP mod a t  46 per cent 

l a v e 1  i n  the pronent study wllich int tm reflectad on the p r b  

d iction performance of hamor m i l l ,  mixor unrl p d l e t  nrlll. 

Grolmdnut cake flnl rice hrnn cwod in tho expminaqtal 

rfitlonrr wore of a hiyhor hlilk r l ew l ty  ( %ble 7) SR C C U I ~ ~ F O ~  

t o  tho otkor  ln*rdln?ts  m:vl. b.!t?vor, p d 1 4 , t a d  co~p lo te  

rationq impratrd 1.r t h e i r  M l k  Ronqitlos nod were compclr~,'-le 

t o  concellt-.at~q l ike -ro m h t t  cake nd rico hrcl?. It ~mo 

also  ohsorvod t h ~  t the "1011 rs to of complste nnah ra t iow 

In the conveylnp .systma plnd other procnsqin: uqflipn;mt was 

rather slow. 'fi ls  eqain nsiy hB ~ttr ihl l ted to tho low balk 

density, partiole stlapa iin0 R ~ Q ,  f i t r e  char:~cterlstlc of 

r otqi~aze %B& ~ r l d  lack of free flowing cilttntctw l q  t ics  of 

ro ghi,go &?t er la1 whicii wc,s usod in t h i s  st  dy. 

ma hulk Aonnities of cwplote pellet& rntlans ware 

h $:her than the bulk dens i t  icrr of respective aash feeds ( prhlo 

7 ) .  The btAk densities of rntlons 2 ad 4 (ge l la td  rations) 

were E7.78 and 61.02 per cent ht:hr:r than the corresponding 

mnah r ~ t i o n e .  These raslQts int?i~ate t hn t  thcr l i g h t  r0cJgh~fp 

mterials co~ild be Improved in their ba lk  Aemlty compnrahle 

to concentrates by grirxlinr: nd pollatlng. This in turn 

wolfid help i n  m a y  h n n d l i n c ,  s t o r w e  and economic tran3porb 

t i m  oT complete feeds from araas of gor 'u ra t lon  t o  a m 8  o f  

rear ai ty .  



6,4.1 Uuntnrv Intake 

B m e  mn II)CP.>~SG) i n  t h o  average d r y  mri t  ter in take  

or r n t i o n s  c o n t a l n i n ~  a m m o n l ~ t ~ l  fll.'CP rn camprrrd t o  those 

c o n b i ~ i n f !  an t rea ted  O'XP i n  hoth hplf''aloea and mttle 

( h h l e a  l0 a d  %). These rusi~lts were i n  accorrlance with 

the repar t s  0:' lierrera - Y ~ l d ~ n a  & (19R2) with c a r n  

oobr and husks. The g r e a t e r  intake of r c i t l o l ~  wi th  am~30nirrted 

GI.CP was probably dw t o  the oS:oct of m:oni;itlon o n  l'ibw 

d i g o s t i h l l i t y .  lklls is i n  accordance with tha ohervationn 

of Wet tner pf, a. (1982) w i t h  f s s c w  hay. Knqp & a, (1978) 

r e p o r t e d  tha t  c n t t l o  can roadily consuae am aniatorl hay 

w i t h o u t  advar~e offeots ,  

Po l le t in i ;  oC mnah r a t i o n s  dl;' n o t  shot.? s l e n l f i c a n t  inpro- 

vement i n  d r y  awttm ink~ke in buffaloes nnd onttle. It118 

wns I n  acrorPance with the  rosal7 a of 'iorton & & (1982) . 
Thew workers a l s o  reporti!(? no ef':ect of p o l l o t i r ~ g  on dry 

matter oonsulaption i n  stews fed complete feoda w i t h  wheat 

straw, However, this wan conttnry to the fldinqs o f  'Tarlett 

(19GO), Klorterman & 131. (1m) and Rhajltrla and 

H l d g a l  (1975) who repor ted  i n c r m s d  dry matter lntqke due 

t o  p l l e t l n g  o f  t h e  r a t i o n s ,  By m t t a r  tintokes r e c o r ( 1 d  

i n  t h e  p e a a n t  a t d y  \-rere optimtm In both s p o c i s s  an.! were 

i n  ac corclanoe with t h e  r econmcnda t ions  of m r l  (1082) for  

buffaloor and o a t t l e .  



me d i f f e r e n c e s  i n  dry tnatter  d ~ u s t i h i l i t y  c o o f f i c i e n k  

recmded among t h e  t'our trartment grot lps  (hhles  11 and 30) 

were h i g h l y  o ig n1:'lctint (~L0.01). 'hese durn in! i c a  td t h r t t  

t h e  d r y  matter d l g e s t l h f l i t y  Lmprouec? s 1 ~ ; ~ l i f i c n n t l y  (PL 0.01) 
b o t h  by anmonlatlon (3.88, i n  hufrnloen and 7.40,: l n  c n t t l e )  

and p e l l e t i e a t l o n  (1.94 i i  buffuloas and 2,2436 in mttle) of 

t h e  complete r a t l o n e  conta ining 3'CP. Incr&?stld dry matter 

4 i ~ e q t l h l l i t y  by amnanietlon tnru reportd hy O j i  gf; (1977) 

llorton (1978) ~ n d  'brton ant1 :tonay (1979) with caroal straws, 

r?rslov lLfi a. (19FM) d m o n g t r n t i d  t h a t  m o n i a  trontment of 

atraw Improved d l g c r a t l h i l l t g  rvld t h a t  urea add& a t  fedlng 

t ime  d i d  n o t  have a s i m i l a r  e f f e c t ,  ~ a i n g l  & &. (1991) 

re~mrl@~ higher l?'TFlll with 'TTb-trottt~d then 11.w + urriaae 

treatl3d maize find wheat straws, Amrloniatim %#as prearoaed 

t o  increaso t h e  d ry  mnttm d l g ~ ~ t i b i l i t y  thraq:h roaction 

w i t h  t h e  l i g n l w o n r b l y i l r n t e  cmplox  (Iimpp a,, lrY14). 

Increased d r y  matter d i g e s t  i b l l i t y  ohsrrrvad with 

pellotiaatlon of msah r ~ ~ t i o n f i  in both apoaios mlght be due t o  

incrmgd r e t e n t i o n  tiho of pollots i n  tho rluaen by redaced 

freq~wnay and intensity of rumen c o n t r n o t i o n s  (%ran & 

19RO) and cooking ei 'fect of the  ration d - s i n g  p o l l e t l e a t i o n r  

Tro (1068) ohnerved incroaaod dry mat to r  d i g s a t l h i l l t y  on 

pellatd feeds 8s comgnr~d t o  grolnd pa l le tn .  Ilo~revor~ thsse 

readts wre ooneary t o  t h e  r e p m t a  of -1axtnr and Qrahm(l9EG 



who f aport4 deprnaned d i ~ 9 m t i h i l i t y  of p e l l e t 4  rorqhage. 

ITowever, 1,indahl and k v i a  (I%), i5aplln & a. (lF)67) 

Lindnhl anfl Reynolda (19E0) and H n p r  & & (1!E9) repor ted  

t h a t  p e l l ~ t l n q :  of roogh: qs had n e ~ l i ~ l h l e  or no effect on t h e  

d l ~ e ~ t i 3 l l l t y  of d r y  mnttor. 

t .4.3 OsPaerllc Matter b i r e s t l h ~ y  

There m n  inproved intakes of orfl8rlia rnclttor. by amonla- 

t ion blrt n o t  hy pel la t lz : \ t ion (Tnblm 19 and 71). ?his m l ~ h t  

be d u e  t o  h l q h e r  d ry  m t t e r  in taka  oti 'P+treatwl rat ionft .  

These fl- dings nre i n  ticcordanae v i t h  tho r e p o r t  of iierrera - 
S a l d ~ n a  e t  a. (1962) who rwor[lul h1,:her a r ~ a n i c  mntter 

intake with if;$-trtxitud tlheat stm~w. ilowcrver, Coleman 

(1978) r e p o r t &  23 ppor cent l n c r a s e  in organic matter intake 

w i t h  p e l l e t d  fwd anon[: cross -bod  steers, 

W t h  ' T i p t m a t a m t  of C'CP nnd pelletirg of completo 

I8~8h r a t i o n s  lncreaued (PL 0.01) a rgan io  mat te r  d l . g o ? t t h i l l t y  

i n  brrifeloaa and c a t t l e .  ~ $ i n g l  & a. (1981) rapor to8 higher 

IVWO ' r i #  YtS-tmatad than urea + loen!~e tfmW r l c e  and 

whmt straw. 'Iigher organic  mttsr d l g o s t i h l l i t y  by '115- 
t r m t w n t  was also t w o r t e d  by 011 & & (1077) with  corn 

rtwer, Aenclo'a - S ~ l d ~ l n c i  & 9;1. (1082) v i t h  wheat strew and 

H w t o n  and f~teaw (1979) with c o r m 1  gtraws, TIong & a . ( l 0 f i b )  

observed higher orqanic  matter d i g o s t i b i :  i t y  with pellet  ed 

rations than mrh r a t  ions. The prosent observations ere in 

y r e a e n t  wi th  t h e  r e a u l t a  of aforesaid a ~ l t h ~ h  



'here 'am an incrense of orgnnla mattar digestibil ity of 

m ~ s h  and pollotecl rations due t o  ameonintian of GvGP by 8.10 

por cent In hfgfnloes  snd 7.43 par cent in enttlo.  If there 

wore no enaocLat1ve efforts  bott!ean C ' x P  and other d le tnry  

companenta, the 8.10 an(' 7.4" per cent lncreane with armon* 

t l o n  InA i c ~ t s ~  nn impra'emcnt of 18.0 and 16.5 per cant i n  

the c r ~ n l c  mtter rlil?s.;tihility oC f;'CP In b~Lr4'tiloss nnd 

c n t t l e ,  r ~ ~ p e c t i .  e ly.  ''orton I& a. (l9n??) oh~erved  In per 

csnt  incrmae i n  o r i : ~ n l c  m ~ t t a r  d i t : m t i h i l l t y  or nmonlnto4 

wheat ~ t r a w  i n  corplete f'ondn "or s t o o r ~ .  

Crude protein Intakes (hhles  13 ~ n d  32) wore higher 

among the ra t  ions contnining 'I;ktroatocl O'GP caapared t o  

the rntlons contnlnini: .u)trunttd G'CP nnd tills may he attrrir 

h u t 4  to the incronsed dry nvtttnr iqttiko anone thasa poupr, 

Amnonle trwt d G::!CP ros A t 4  i n  dw:r awd c r d e  protein 

digest ibi l i ty  in buffnhes Itherons the decrleaae i n  d1i;~atibt  

lity waa signif'icsnt (PL 0.01) i n  calves th9.n tho cor;egpond- 

ing monhfpollot rat ion contnlnlnr: fmtro~tad  CI1,7:?, Pellntlm- 

tion ltnproval tho cr(IC1e vote in  dip;a~:tibillty !oVith untreated 

o ~ C P  in hoth speclee,  The 1-ighor crcvlo prd gin d 1 g o ~ t l h l l l t y  

with untreated f l 1 ' ~ ~  rfit lons n i ~ h t  bo due to rnpi* rnlw se oP 

nTTb from the urea pesont  in  then. The 1oTrt3~ d i ~ e s t i b l l i t p  

of or& protein in the ration9 containinl: ''!~-bX't3ntmf G!.cP 

may dm t o  b i d i n ?  of the nitrocen v h  the Millard renctlon 



who¶'@ omdensation of ?1q~r ~1Rehyi10s m the oxlr~p\tlm of 

phenol8 (poqqihlp lirnln) with nitraqe?ow coqpofmn occurn, 

':ince amonbt ion increnawl lev01 of lnb~ko, mare f / W e  

m i % r t  have probably ro;lch,sd ths lwqe intogtiro poqsihly 

~ l t i n t l :  i n  Stme hindi**~t f ementatl or), iimilrir obsclrvatima 

Wro malte by Yorl is and Mownt (1'380) while foedin,.  m m i a t d  

corn ntovor to steers, his  could also contribute to the 

reduction i n  cr de protein dij:,:f:tihility with tho moniated 

r n  tions. The lower dit:antihility of crlrde protain i n  cliets 

contnlning 'Ti$-tre~ted Q"CP ma Ln accordance vi th  the roports 

of 011 Q& a. (1W7) i n  corn stover, Garrett pb, & (1979) i n  

r ice  s t r a w  and :lor ton 02. u. (19W) I n  polletad amonlnted 

cmplote f a 4 . i .  'buevar, theae rea~rlts were contrnry to  the 

f indinqq 01' A1-MhMt :lnt1 'kaney (1978 a ) ,  'lorton aM %way 

(1m) and :!errera-'laldane fi &, (19:?9. lbprovd crr'e 

protein : i iqest ih~l i ty  74th  p n l l 0 t i z a t i o ?  ~ 9 p s ~ L n l l p  with 

ration 2 indicator, thct t ho  pellftln:: procas.: hzd helpad 

I n  improving t h e  crcl:e protsin " iqomtl\l l ltp.  ;imil~r 

regtats wer e reportg by {'ownert and 'nontgacnqr~ (lIWj9) 9 

~ e l a ~ n  9 a. (106P), Ksw~lkar and ntsl (1'378) and 1Mdy 

Hed,iy (1979) , iio\:over, those r ~ q l d t s  contr;ldic- 

tion with the fmings  of i:oir SO (1*@ who fotmd no 

e f '  ect protoin d f g o ? t i b i l i t y  d'lo to p o l l t j t b ~ *  

6.4.6 SILne F p e  

was incrqagod intrlke of Crl~le f iWe anon(! rot ion6 

aontrlnlng ~Il&trrted O'CP as oonpnrod to the artlone with 



untrmted Q'JCP (Tahlea 1 4  and 33) and th ia  m y  b at t r lbotod 

t o  inc reased  d r y  mtter intilko among those grows. 

Crude f i h r o  Aigoqt i b i l l t y  coef f i o i e n  tn  were s i g n l f i c n q t l y  

h l g h e r  (PL 0.01) in r a t  lons 3 pr*' 4 conwin-  *TI:$-tnwted 

Q'CP than r a t i o n s  1 and 2 c m t n l n i n g  m t r e a t o d  G'CP in both 

ngea ies  i r d i c ~ t i n f !  t h ~ t  Amoniatlon improved t h e  d i g s ~ t i h l l l t y  

of a rw?e  flhre. Thew f Lrcllnga were i n  ~ g r e e m e n t  wi th  the 

reforts of llorton (197R) R ~ A  ' b r t o n  ant1 '3tc)~oy ( lW9) in cer-1 

straw!!. h o c ~ . ; s l n ~  of msh rnt ic*l  i n t o  p e l l o t  f a r m  d i d  not  

show any rriqnlficrlnt  improvmsnt in t h e  c rwle  f i h r s  d1goqtG 

h 11 l t y  i n  both the rat ions h c , v i n ~  cmtrmt4 /T5- t rea t r?n  fll-CP 

as r o u g h a ~ e  source i n  brlffaloos ns w a l l  aa in calves. Then6 

r e s u l t s  ware i n  a g ~ e m e n t  '11th the f ind ings  of LLndnhl and 

t\eynolds (19EO), rlrattaclmryii and @lan (1973) ~ n d  lieddy and 

Ijedtly (1979) wtm repor ted ln s l~ fn i i l cant  r l1f~'srenco kr the 

A b e q t i b l l l t y  of c r ~ i d e  f i W e  due t o  p o l l a t l n g  process. 

However, t h a s o  ranlilts are con t ra ry  wi th  t h o  f l n d l n , : ~  of 

veir & ( LQ69), nloxnnd ler and Ilsntgen, (196q 

reardaley ( 1 W )  anti onteno t  ma :@kina (1966) w h o  re- 

pmtd  daoroasd mule f i b r e  d & o l t i h l l l t y  duo to p o l l o t l n g  

w h i l e  u n g  84, a, (1WS) ohnwverl i n c r  arrod crule flhro 

d f i t o 3 t i b i l i t y  '11th pe l l a t ln r ,  as c o r r ~ n r i d  t o  tha t  of @ o a d  

r a t i o n ,  

E,4,8 &$&r extraat n i , , e ~ $ l b i U $ y  

Bther e x t r a a t  intnko m s  more i n  r n t i o n s  con ta in ing  

~tlb- y - P b  O::CP than the r a t  lons aontainint:  untrmted 



OtCP ('hhlee 1E and 34) and t h i s  may he due to d l r f  & .  e r m c e g  

i n  dry rantter lntnke.  

?the? e x t r n c t  d iqso t  l b l l  i t y  ood ' f lc len tn  rooorfled flmang 

the four r a t i o n  t r s ~ t m e n t  gol ips  were n o t  s l g n i f i r e n t l y  

d Iff e r e n t  In  hid "aloes ind feat  inr t h a t  n e l t h o r  RmrnaniR tion 

of OWCP n o r  p e l l e t l n g  of mash r a t i o n  had any eff'ect on A l e e a t t  

b i l i t y  of e t h e r  extract. rZcplln a. ( l'X7) rocmded h 

B ignif icant d l f  f erencee i n  apparent t~lgestihility of ether 

extrnct between pe l lo ted  and mash diets. ifarever, ge1lut i ; lg  

inc reased  t h e  ether ext rac t  d l g e n t l b i l i t y  t l l ~  t h e i r  correlcc 

pond ing maah rat l o w  contnlning mtreateU'l ;$- treated dWCP 

i n  calves. Red ly (1BAl) a l s o  r e p o r t &  inmen~od ether 

e x t r a c t  d i e e n t i h i l i t y  due to pelletinl: of mixed g r a s s  hay 

'Titrogen-frm seextrnct intnko dntn i n  Bil.le 10 RnA 36 

id icated  t b t  there w n ~  lncrsn?lml tntcks of '777: anonl: t h e  

r a t i o n s  w i t h  ':;b-treated G'cP nu emprod t o  the r ~ t l o n a  

vith untreatlcl  GICP and t h i s  may bo attrihtltod to i n c r a s o d  

dry mt t er intake anon;: t h o s e  r:rocgsr 

D l ~ o q t  l h l l l t y  aoof'ficienta of 'C i, vero hlghel' (PL 0.01) 

i n  m t l o n e  ~ o n t a l n i q  'L5-trusted G UP t h i n  i n  the rotions 

oontalnin~ u n t r e a t d  U'sCP In both the apeciea. 'Drbml and 

nmdsto l  (1982) rrport,.d t h n t  1 ' b - t r m w e n t  increead enayr 



soluble m g a n l o  m a t t e r  of tho etrew nnd t h i s  ml,.ht hnve 

w o b b l y  r o f l e c t ~ d  In h i - h s r  "n's d l g o p t i b i l l t y .  P e l l e t w g  

of msh con tn ln ing  untrsntd Ci.CP inrprovorl 'Il' .: d l g o n t l b i l i t y  

I n  both species .  Pollit i z o t l o n  of mnsh containing ammbniated 

;;'CP d i d  not ~ h o v  any s ign i f ' ioan t  Lnprovment in *!I ,.; d i g e s t t  

b i l l t y  i n  cnlves.  'iotrover, there T,ma a a i g n i r l c a n t  (~&.01)  

incroeae in 'li.'.: d lge r t  i h i l i t y  Allo to pallot izntion of nnsh 

c on ta in in~  'PS-trefttm? G'CP Rx'long hlifpnloon. %is is in 

a:-resment v i t h  t he  f indings  of 1,ony; Q, (1Y)E) who recorded 

i n c r w s o d  *li'F: digos t  l b i l l t y  far the polleta! f a t  Io~s. 'fo~ievor, 

t h i s  f i n d i n g  i s  i n  c o ~ t r a d i b t i o n  t o  tho f indincs  of Linrlnhl 

and Reynolds (1x53) atll l oddy nqd l3rxltly (19'79) who observed 

i n s i g n i f i c i i n t  Rlt'feronoa in t ho  d Q o s t 1 h i l f t y  of 'Fd dae t o  

pe l l e t ing  . Ihrahim and I n g u l l s  (1971) report;ed ('ocrlulsed 

d & ; e s t i b l l i t y  dae to pel let ing.  

Animals fed rations with  ' I t s - t r e n t d  G'UP conslraaed more 

energy (Tables 17 and 36) than the a n i m ~ l s  fa8 r n t i o n s  wi th  

untrwtod C7.Cp ~ n , f  t h i s  n i g h t  h~ d l ~ a  to  higher  in tnkee  of 

d r y  m t t e r  in those  t reatment  groups. 

noth smnmiatim of GhCP and p e l l o t h y :  or anah r a t i o n s  

I ~ m d  (PL 0.01) t h e  a n s ~ g y  Algoot i h i l i t g  of t he  rntlmfl 

i n  buftaloes ~ n d  cattle. ?hla r*ls in a ~ r o o n e r l t  l f i th  the 

findings of 011 a. ( lW7)  ncd $forrla and ifmt ( 1 t M )  

i n  omn stover, Onnett Bfi a. (1~0) i n  rice atmw, 



Il~Ptm find 7teauy (1979) i n  aereal atrave and AtI&bhnt 

and TTmney ( 197R a) am' !lerrerct-laldana & a. (1982) in 
whoat straw who oherved hirher onargy Al,astIhlllty with 

ammiAt101~ l h i ~  wan n l g o  in accordance with the  findings 

of 76i tyrinaraynna (1991) who found slt:nlf'lcnnt a 1:'f arence In 

the d i g e s t  ihls onerry hetwoon cmpleto mash ~ n r  complete 

feed pellets contalnlnfi 65 per cant dry m i x e d  grriss hay as 

rou(3ha~;o so~rrce. ;:owwar, thin f ' inding  was 17 contradiction 

with ttio f indings  of Lindahl and h v i s  (193 ) am1 Ffoyel pfi u e  

(1CE9) who ~%eportd that gelletin,; dl(! not ef i'ec t the diges- 

t i h l l i t y  of onergy, 

'feutral detercent solublss data ( bhles 18 and 37) indica- 

ted that there wnls Incrc.asc9 intnke of *mi; monq tho mtl-ma 

with 'T*+tro~ted OtCP as cmparnl to the rntlona with m- 

treatad GtCP and this may b nttrihatd to incrmsed dry 

met t er intnke among thaw grollpe. 

'leutral date! gent ~oluhles dige~t ih l l i ty  wns &proved 

( PL 0.01) by ~ n ~ n i e  t ion  OF 0':" (4.37;! in hffl~'oloos an 4.4.CB 

in calvefi ), than the cwrenpondln: msh/pellot r a t  ion. PelleG 

i n &  of aash rat ion a i g n i f  icantly lncrtxlssd ( t)&QIO1) '!llIi ' 

d ipost ib l l l ty  in both ro tions c c n t a i l h  !lib-trastod O CP 

rr wall  as untrmted G. CP (2.04,>). Ib~~ever, the increase 

of nol d1ge.t ib i l l ty  d .le to p e l l ~ t  laation rd lwtd  more ln 



ratlonu with Ill$-treetod G!o:CP (3.62,; In bufrhloecr md 4.205 

In calvea) than l n  rntion with u n t r e ~ t e d  O .CP (2.04,i in 

buffaloes  and 3,376 ln oalvea), 31 ia  might ba due to more 
~ o l u b e l i m a t i o n  of aell contents by Y:$-treatment urking 

them mare sucaptahls to enzymg aa t lon  ( ' a l a s  &. , XW9) 
or h t ~ h e r  ensyme so l~ ih le  orranla mnttar contont (Wrhnrni and 

IrPldstOl, 188-1 '). !iighar starch d i g e s t l  h l l l t  y i n  -E+-treated . 
than urea t r e ~ t e d  harloy s t r ~ v  lr, s t o w s  was oherq!e8 by 

Ornkov t& u. (19P3). 

Tables 19 and ? n  ln~?lcetcx]. th~t there bfns improvec? 

iq takea  of '19: by nmAonist  lon bdt not by pel lot lzt4 t ion, 2hls  

m i ~ h t  h6 dl10 t o  hi1:her dry mitt(3.r inQiks  among '!i+traatod 

'iignif i cnnt ly  b1,;her (PL 0.01) -19 d i g o s t  i b i l i t y  vaa 

observd with the rnt ions contnlqlng "T!btrmtd O;GP than 

the  currosponding msh/pellet ration contnlnlng wtreated 

77,XP. P ~ l l e t l n g  02  ash r a t i o n s  hnd no dfw t on 'TUB digest b 

h i l l t y  in both apecim. '?he30 ranlilts ere i n  n g r m o n t  with 

t h e  reports  of Khapp BfL a. (1976 1, Corratt aJt CJI. (I%%), 

florton & a. ( 1082) ~ 9 d  ?&sn(ler & Q. ( 1982 8 )  who report& 

hiphw gM' d l ~ e s t  i h i l i t y  dr# to nrnwnin tion of vnr Laus low 

qqra l i tp  ro~irbqes. rlvtmdr, tho readts  on the offoct of 

pe l l9t lnf l  on W? d k o m t l h l l  f t g  rnror 'o8 11 thln rituly ma 
eonbary to the  f lndlngn of :Imt on pt a. ( 1 ~ ~ 2 )  WPO repmtsd 

dsartmsed !W' d i g e o t i h i l l t y  by p e l l o  t i e a t l ~ a  



TF,olq,?h t h e  h m i c e l l ~ i l o ~ o  c o n t e n t  of G'..T:P (ml-le F )  r l+ 

crenrtctA w i t h  ' " k t r e n t m s n t ,  tho lntflken 7rgl.o n l ~ o g t  sini'w 

( %' leq W ttv2 39) with t h e  C O ~ ~ O R D O P ~ ~ ~ ~  mnrlidpellet ration 

rnrlteinlno lmk .mt@ rt'Crl Alxj t o  hipher. dry m t t o r  i n t r t k q  i n  

the m t l * ~ ~  c . n t a i * l n ~  '2-trtxttofl ". 'r:r. *be locrtv l e v e l s  

of h e l i c e '  1 llloso i n t a  ko ~ 1 1 t h  ps l lo ted  r n t i o v s  m a  (1 ta t o  

l e e a e r  h e m i c e l l t l r o ~ e  contorlt i n  p o l l u t d  rattion ('l'nble GI, 

'!1b- t r u t t m o n t  01' GSic;r i ~ r o u % l  ( I J ~  0,ol) h o ~ ~ i c o l l ~ a o s e  

d i g ~ s t l h i l i t y  i n  both apoclc!3 hilt pdl lot inr ;  0:. m ~ s h  ration 

inpr w 4 ( PL L O 1  ) tho h e c i c c l l u l o n o  (1 igmt i b i l l t y  only in 

hrrff'~loe8. This ~ ( i  in agro ment 1~1th t h o  f irldings of r;nenger 

q4 go (198- a) who rqox twl i~cra, ! ; (A hmiculldoao d i d e s t t  

h l l l t y  ~ r l t h  '75j-trw tmcnt 0,' corn 9t2~lk7 Cllun untreated witir 

orrt slpplmant or with ~ t q ~  lmont of urea or soynhwn maal, 

mio l n c r e : L s d  henlcel l .  i lone air:  ~ ~ : t l h i l  i t y  mieht be d f t o  to 

s o l  trhaliz:> Cion 01' h a ~ i c o l l ~ i l o s o  duo to  .'*t trot! t o n n t  ( 'brton 
'3- 

a a,, 19W) nnfl f , l r t h a r  hy hont trantmont i n  p n l l e t i z n t i o n  

proceqs, 

Higher ln tckeg of llPi ( Tables I1 a d  40)with r a t i o n s  3 

and 4 conainlly: pTI$-tr~ated OlXp than wi th  rat i0 .a  1 and 2 

o o n t a l n l n g  mtreatd OI-CP n i g h t  lw due t o  h i d h a  d r y  mtter 

intake on t h o s e  r s t i o n r .  



Aold d e t e r g e n t  f i t r r  digestibility a o e f f i c i e n t n  wore 

8 i g n l f i c . n t l ~  h l g h a  (PL 0.01) w i t h  r a t i o w  c c n t a h l n g  Vl$- 

troatd O N P  ( l l , Q O %  In buffa loes  and 10.30$ In oa lver )  than 

t h a  m t l o n a  aonbining untreated QWCP. However, p e l l s t i n g  of 

m r h  r a t i o n  had n o  rt'feat on AD d l g e a t i b i l i t y  i n  both t h e  

t r r t m o n t  groups. Higher An' d l g e s t i b l l l t y  due t o  NI$-Pwb 

went m a  in aoaordance with the result8 of ,%lainen & a. 
(1838), ITorton (1981) and Ilerrea-fialdana 8 f ;  u, (1'382). 

Srmgar & u. (19€3!%~) who repor ted higher ADF d i g e s t i b i l i t y  

by 1 9 i k t r e a t m m t  of corn 8f;lllks than untreated without elgplo- 

a e n t  or with euppltment of Wtm of goyabean meal, 

Tlirqha a e l l u l o s e  i n  t akes  hp tha axper 1nentRl aniaurls f ed  

r a t i o n s  e o n t s i ~ i n g  n p t r e n t d  ln14CP than t h e  m t l o n a  containing 

u n t r e a t e d  QF!CP ( mhles 29 find 41) mQht  bo dtle t o  h v h e r  d ry  

ratter i n t e k e  i n  t h e s e  groups, 

C e l l u l o s e  d i g ~ s t i b i l i t y  aoef f l c i $ . n t s  were hlgher(p4 0.01) 

w l t h  r a t l o n o  aonta lnlng NHgtrrW GWCP (13.37;( in buffaloes 

a d  l3.01$ i n  m l v e e )  than the r a t i o n s  containing mtrmtd 

OKP but p e l l e t i n g  had no eifmt on ae l l l r lose  d i g e 8 t i b l l i t y  

i n  both  #peaies.  fnmeased arlluTosa d l g e s t l b i l i t y  dw to 

a m o n l a t i o n  reaorded in t h i s  n t rdy  are i n  accordance with t h e  

r o p o r t ~  of 3alaL.n a d. (1919) i n  p o l l e t e d  m l g l a t e  rat-# 

and 8monger (1989 a) In corn # t a l k s  w i t t ~  or without a g p l e  

menta t ion  of m r  ar aofabran meal. r luettner 94, & (lW2) 



r e p o r t e d  that lnf-red apeotral a h a r n u t e r i s t  l o r  of the t r e a t e d  

and untreated haye lndicatrad that ammoniation r r igni i ' icantu  

reducal e a t e r  bond absorbance in t h e  f ibre  f r a c t i o n  of hay. 

'Fhesa ahangm i n  lnfra-red absorbance p r o p e r t i e s  $wesunahlily 

r e s u l t e d  from t h e  brmking of  orrtcrr bonds between l l g n i n  and 

mtrw tural oarbohytlrabs n i g h t  have beon p t l m a r i l y  respona$bla 

f o r  t h e  grclatei. f l h r e  d Q e s t i b l l l t y  of the ammiRtd hay. 

Iiowe~er, t h e  results are in contr t id ic t lon t o  t h e  ilndlngs of  

Oardon and Chesson (1983) who obrared no of h c t  of 7115- t rmb  

mmnt of bar ley  atraw on aellulone d l ~ ~ ~ t l h l l 1 t ~ ~  

Highor lfgnin i n t a k e  ( ' lh~los ZI ~ n d  42) in  t h e  animals id 

r a t i o n 8  con ta in ing  rmtreat& OVCP might  be due t o  higher  d r y  

m t t a  intake vlth  these  r a t i o n s e  

Lignln d l g e a t l b i l i t y  c o o f f i o l e n t s  were low and almoat 

caperable in r a t i o n r  aon ta ln lng  untreated OT&P in both spaelma. 

Than ma s l g n i r i c a n t  krpprwaent (PL 0.01) in l i g n i n  d l g e s t b  

b l l i t y  ddu to  If$-bumnt but pellrtlnp had no a f f e c t  l o  

buffaloas anb calvefib Hwrvrr, the improvement of lignin 

d l g o s t i b l l i t y  due  to i ( % - t r r t a e n t  of' O W  ma a o n a l d n a b l y  

l w  i n  calves or cornparod to buffaloese These flndings arm 

I n  a p e r e n t  with  t h e  i L d l n 8 a  of llorton Jz (1082) vhO 

o b r a v d  huhor l u n i n  d l ~ e s t l b i l i t y  hy a m o r d a t l o n  o f  whmt 

rtrrw in #tea80 



8a4rZb St- 

fb4.uel - belansrr.nitrog~n retention ( h a e s  % and 

a) -S more (P& 0.01) in r n t  ion 3 t h m  in ration 1 an? in 

ration 4 than In ration 2 i n  both spaoie~ indicating tbt 

retontion ma more 1n the rations with 'flktrmtal 0.c~  t)un 

in the Cmr9sPOn4bg mah/prsllet ratima. Pellst iza tion had 

no effect m nitroeen retentior! wlthl~l  each grol~p except in 

calves wlth lmtreated q'$P ration ( 2 8 b l s s  !?4 und 63). "itr?p;m 

re-ent ion  as per cent i n B k e  was highrr hy b,M units in b l d h -  

~ O I  and 4.06 w1t9 in calves w i th  VIb-treated OIJCP than in 

rat Lone with untraatod G'JL'P. 'Bough Chs apparent d iges t ib i l t ty  

of arude protein was leba l n  ration w i t h  ?i%trmtecl QL~CP, tlw, 

nitrogen mtmtion was rme indicating that  ore enorgy relgarsd 

due ta hlgher digestibility of cel l  wall constitwntn in these 

ratlors which was t~tilitd for better eonversion of !lfb into 
niorohirl proteins reeultlng in higher nitrogrr  ret4bntfon. 

T h e e  vos r t r d  towards increased nitrogen retmtim d~m to 

pelleting of llarh rat lam tb ,ugh the rrtrntlon WRR rignlf icantly 

Riaher (PL OaO1) only l n  calves on ration wlth urtratd 6'JCP. 

mi8 irrprwbd retention may be fitto to I m m d  n v a i l a h i l ~ t y  of 

anrr([y dw to pllrting proarss. Inrprovd nitroam retmtlm 

by m l l e t a  me report4 by Mayor (1WD)a and 

~ h a e a  (lwg) and R d d  y and Reddy (107Sb). The i f ~ ~ ~ a ~  Pml- 

t1.a n i t r o g n  b.1amra of p l l e t d  r a t b ~ ~  8s ~ D W P * ~  to m8h 

pat lone -7 attributed to incrwad protein intake and t o  

tho polleting pWWra  



8.4.16.2 -1 B&hw (PL 0.01) C ~ ~ U I U I U  b s l t t ~ ~  

were olnnvef l  with the ration. eontalning %bated (1'43 

i n  both ~ p e u i e s  and t h i a  might be due t o  highsr intakes f?om 

t h w s  rrt.iong, Pelletirrotian had no affect on c s l e i m  h l a n m  

( 'b'blea 28 and 44). 'Ihir l!! ln  inqremmt wtth the  ohserv~tims 

of RIClrly and F d d y  (1979) who rriportd that pelletlng hnd no 

e f f w t  on c a l o i ~ m  balancr, Anknsla of a l l  tho groups were on 

poai t ivr  c a l o l m  balance indipat ing that a l l  t he  r n t i o m  oould 

s e o t  the  aalclum requiraaantr of the antoals. 

6.4.16.3 -8 I4r)gtrmtncnt helped in Illaprwod 

por i t ive  phosphacus balance (PL 0.01) thpn Wt of u n t r u t d  

cranplete d i e t s  in both species ('?abler 96 and 46). However, 

pellet icat lon of bash uontaining mtnated O,GP iaprovd 

phwphorua retont ion in buffaloes, 'ihia might be d w to 

hlgher  intnkee of phorphorw l n  theso rations.Rddp (lm) 
report!?d i a p r w d  pl~orphorua halance with p ~ l l e t l ~ ~ t i o n *  

The r e r u l t a  of the mataholic stwlirlr with buffaloe8 and 

arose-bad aalver reverlea th t  buffaloe8 ~ h o w d  higher digasti .  

b i l i t y  and u t i l i s a t i a n  of v a r i o w ~  nu t r l rn t s  conpared t o  calve8 

lnd Jcatinu that buffalo08 a r e  auperim t o  aalves i n  u t l l i ~ i n g  

tha low q u a l i t y  roughages, Zhough t h e  dlgltlrtihillty var leas,  

celvw were a b l e  t o  r e t a i n  oqml amount of nittogan oompard 

t o  b u i f a b e s ,  !lhk agght bo clue t o  e f f l a l e n t  u t l l l m t i m  of 

m b o r b e d  nitrogen by the @wing ~ w 8 - b d  cwlv00. 



'Iho dlgestihll i ty of cel l  wall aonstiturnte (Van "fieat 

prlnalples r H E ,  Am, Celluloao, ria~icollulose and L l g n l n )  

were i n  tho same trend an that of the crtfle fibre digontibllity 

of W y  stntca of amlysin aumne Wth the apeciea used in 

them inveatlgat iona. The60 data 1nRicate that a n w n l n t i o n  

of rlqlCP improved the di~;aatih1lit1es of f ibre  fractions when 

eval?urtd either by van %eat  4nalyai?r or by '!eendy system of 

annlyaln, Tlowovar, psl le t inp:  d l 8  not shaw boneflab1 ePfeats 

on the digastlhll i t iaa of t h e w  Trnctlona 

6,4,10 PZane. of r w  o n  of the S-a1 Animals 

Mgestible mule protsiq (WP) lnbnke war more wi th  

troa t ed  G K P  mt ion8 than their ommapond lnr maatdgsllet ratton 

wi th  r2pltreat.n OWCP i n  buffalosa (Tablo ig), However, X p  

intake wan slightly loss in N%trcwrfsd pellets than  their  

omreapondln~ untrutted pellets I n  calves (Table 47) and is  a 

reflection of' its lower CP digestibil i tyr X P  intnke was 

a lso  mae with pelletal ration than the i r  corresponding slarb 

rations i n  both species. i f i g h ~  intakes of DCP aight bo du ,  

t o  hkher iotakes of d ry  mttw from theae rattons uhich in 

turn mlght be due t o  t h e  effect of proceastna of roughage brod 

ompbto  ratIonar nigestlFle arde po te ln  content was hi&eat 

(PL 0.01) with ration 2 and lowrst with rat lon 3 utth no d l f f c  

rmoe between rr t lons 1 and 4, Thin m y  b due to  d i f f ~ o n a . r  

in  t h e i r  digestihll i t lea,  All thr ratlone were b v i n g  high@? 

~ C P  level and t h e  anial l l  in a l l  the Woatarnt g t o ~ r  ahOWd 

x p  btako t h n  the recoemew~crd l w e l r  of Kmrl Cam) 



with n p r d a  t o  buffa loes  and cattle. %la my bs r t t r i b u t d  

a feeding of t h e  ratiartr, 

Tbtal dlc!sstihle n u t r i e n t s  ( EN) intake ms more with 

r a t t o n s  eontninlns: YTvtrated G'JcP and a l s o  l n  p e l l e t a l  r a t i m n  

i n  both  npgaies (2ahlee 2R and 47), 'Ihls might be dw t o  

d i f f e r e n c e s  i n  t h e w  d r y  s a t t e r  lntake whiah i n  t w n  wtls dm 

t o  improved p a l a b b i l l t y  of the ' ~ I ~ t n e t a m t  and praoesaing 

as  compared t o  msh ra t ions .  !tither ( PL 0.01) 'PD'f vnl uen waa 

observed in rations containinu! :Ug-treatel O'VCP i n  both s p m i e s  

which might  be due t o  the hlgher in takes  of d r y  wtter and higher  

d l g e s t i b l l l t y  of ce l l  wall const l tuonte ,  P e l l e t i n g  did  n o t  

rhow any s i g n i f i c a n t  d i f r ' e rmae  i n  a);J values  thotgh there wao 

r r l lght ly  lncrees lng t rend  in both the treated on8 m t r m t d  

d i e t s  in buffcllorls but there wae s s l g n l f l c ~ t  d f w t  h urora- 

W d  0alva8, 

Mgas t  i b l e  and m t a b o l i s a  hle anergy values of H%trwtod 

0143 r a t i o n s  and p e l l e t d  r ~ t l o n s  were hlgher  than their  cumma- 

pond in^ r a t i o n a  c tmts inlng latrmtd fit# or aaah r ~ t i o n a  in 

huffa loea  and calves. Results Of t h i s  s tudy  r w d d  that 

w t r r t s n t  of O'GP and pmlletlng of oo .p la te  r a t i o n s  aon- 

ta lning atop r e s i d  trsr rind agrmid~~atrlal by-prd uots helpdl  

i n  incrwaed dry  m t t a  in t8kr  vhen a m v e d  t o  maah r r t i o n r  

whiah in trrrn r m u l t d  i n  oarreaporulhg increare in th, intab 

of variour n u t r i r n t a .  The In take  per unit m t a h o l i c  h d y  

walght f c r  dry rtter, WP and ME Mra  hi$^ in t h e  a n l a b  



fod r a b l m s  acntalnlng V*traited dtllCP and in pelletad rat tons 

than thono rscmivlng maeh r a t lonr  i n  bttffaloor. HouevarB tho 

DCP lntake per unit lratahalic hbdy weiaht war r l l g h t l y  l o w *  

i n  r8moni.ted r a t  ions than the i r  oorreapond ing mah/pollat 

r a t l m r  oontalnity untrrated OXP. l ho  protein t onorgy valtlr 

ware narrow ln the  rat iona with untrmtd O!EP than t h a l r  

conaspond be uah/pel le  fed ration8 eontainlng ?I%-ertd 

OIICP. Thssa f t ~ d i n g e  may be attributed for lapaved enorgy 

i n t a k  and d i g e s t l b l l i t y  duo to ammaniation p rW880  'IhO p m  

tmln anarw r a t i o s  were narrower on all rationr than ru(lgerted 

by fwrl (1982) in both apealas of animals md t h i s  may be 

duo t o  60 feeding and thoro data Urn fndlcatm that 

thmse omple ta  foal8 oould b u t l l i r d  for ~raduc t ton  p w p o r a r ~  

6.8 Uowth and I?- I 

'Iho avcsrgo d a l l y  gain of e r o s w k d  ualvos on t h o  

oxpalmental  r a t i o n s  are presented in Bhle 48, 'J%troatment 

of O W p  and polletlng the mash mtions  a l igh t ly  increased thr 

avoregm d a i l y  d r y  mtter aena~iaption. Tho higher intakes l a l ~ h t  

be due ta iaapaovdl p a l s t a b i l i t y  of the r a t ions  due to ewbont. 

trmtmenls MI  e t a m  p s l l t i n g .  Oarratit B;fi u. (1974)tPeteraon 

QL (1981) B lrorton pf; (1988) and Nalron j& Q1. (1982) 

roportod hlgher M h b k e  by Netraatrrnt of d U f e n n t  fortagor. 

WO.1Att ad, (1mO)) 1(IRlt.rmm if( fd. m fQl4wlr 

and Mudgal (1978) rqorted r t P i r u  t r d  in dry  r o t t a r  intab 

duo Lo prl l~t ing .  



Amrage daily gains were 798, 818, 61% and 874 g in 

rnl8nls fed ration8 1, 2, 3 a d  4, resgeccively, .me AM wa8 

h i g h a  (PL 0.01) dw t o  *ng-emtamt or o - r p  thpn h e &  a o r r n  

pardine maatdpellet rations containing untreated 0gP. Pelloting 

lmprovd the i D G  in the rtttiana oontalnlng untrwtd OWCP but 

not in tho ration containing Y k b e a t d  OlCP, However', #arm 
was a trend towrds irnprovd hDq due to prllating of %treated 

OWP. Incrlurred weight ~ a i n s  rwofld ln the anlnmls racelving 

'flktra~ttwl diets and p o l l o t 4   diet^ indicate better utlliw 

t im of variom nutrients due to  arnqonlatlon and ateam pellet- 

In# oe the m t i o ~ s .  h e w  re~1d.t~ are In agrosarent a t h  tho 

reports of t!orton 424, (1989) who observed increased weight 

gains by TI+,-treatment and pellrtimtion of wbwt atraw h a a d  

cmpletr fords with crteers. %O Inareaad welght gains duo to 

m$-tratmnt mlght b. dm to  increased cellulose dicntiblllty 

and higher DH intake (Oarrott urn, 1974) snd conrMmhly 

higher p o d u o t k r  eniffgy aantrnt; ( ~ b H a b b a t  and H l ~ m e p ~  1978 a) 

in mete rat ions. 315-trsptunt of GNP hprovd growth rate. 

by 13.88 per c a t .  similar increase in growth ratra of 36 

per cent in rice straw (Oarrett pf; urn , lQM), 86 par cent h 

v h w t  a t n v  ( ~ b w b b a t  anb ~~eamy~ 1978 a1 and a6 per oont ks 

wheat atraw based ool~plotr ration8 (liortan U.p 1888) 

wme observed, %e l a w  perconbae inareare in ADO (X t r82  ) 

r-dd In t h i r  a t d y  an aaafulrd t o  the rmulta reparted by 

other vaeLns (36 to a@) my be attrlbutd to the woody 



rrtarlal usd in t h i s  atuy which is w e  rosirrtant than tho 

r trawr. Catr & a. (1064) obeervd inareared ADO and f e d  

aonsunption with pelletd ratlonr, The growth r ~ t e s  recorded 

i n  thla  stldy among a m s s ~ b e d  anlves wero highor A8 compard 

to tho re8ultrr reported by A l l  and Hddy (1978), BeMy and 

R Q ~ ( ' Y  (1918), Abed and Rddy (1079), JWh and Arms (1980) 

and Reddp and Irddy (1W) ammq the cronbbed aalvw of 

rinllrr sge floly, Indlcat & tkt the growth rate recorded in 

thin atcdy %?as optinllm rnd that the OiJCP b r \ q d  ccnuplota ratlare 

sup lid the rosuirad nutrients fcr growth, Those re~rdts  

l a i c a t e  tliat tho waste wody  cotton plants could be u t l l l r ~  

as  roughtlge 8ouc.e in the Parmulation of pdl~tion ratim for 

r urninants, pol lo  ting of tho maah rations in tha present invmtt 

gation reca dd I n  Wr ~ e e d  Covth rates of 7.69 per cants 

IIorton & a. (lm2) observed 24 per cent increrse in growtb 

rate with vheat straw based complete ration8 ulth rteerr 

wherur itddy (1981) obeervd 18.71 per a ~ t  i ~ c r w i ~ o  in nowfh 

bw to palloting the rash ration conbinin$ 68 prr cant rSxd 

dry grara in crosbbrd aalvoar Ilow~vw~ in the preamf 

inves t i@ tlon, palletization d M not rhow any rlgnirlcrnt 

Improvrrent i n  the tttilirrcrtim of mmnlated rntim. 'Chus tho 

reaults of this at~ar?y Indicate tht both pslleting and amtonla- 

tian bpard gainr hen used nlone and there waa no evinmco 

of amplmntary i n t ~ a c t l o n  vhen both treatments were r p p l l d  

t oget brr 



Feed rquird per !wi t  wlght galn ma lower with rations 

oonblnlnpl aavanirited O'CP than the rrrtiona containing mtreti 

td OlCP ( Table 49). Pellet lng further rwt wed thr fadl 

required per ~ m i t  p;nin in hoth the rntiona contninlng catrcated 

rl well a8 '?2$-treated blXP as  rollghnee source. Thig lndlonter 

that the mtlone with " l ~ - t r m t d  OWCP vore tlti l lzwl mare 

@ffectively for growth pro 'uc t i o n  and thRt pollst ine the  manh 

further incresraed tho ~rtlllzation of tho  nlitrlents. Thrr fW- 

lngs of the present stlrly are in apaument with those 0:' TIortm 

a a, (1982) and Nctlson f i  a. (1988) who reporter! incrwirrd 

feed efficlmsy with aamaniateil feeds. 3Lmilor r e s d t a  of 

lncriaased feud lntike and growth rato on pellet& r ~ t l o n a  

were r @or td i n  a teers of Weir & (19E9), Culllson (1961) 9 

oarrigus & a. (1W) and 3ocek and Kesler (1980) 

The increesd growth rates and f d  effialmcy due to 

amonlation and pelletlng were dm to better utllltatlon af 

grot& and co~ounReA feeds( the miam-organisms ga~eaont in 

the r m r n  ao~fid  Wwlr dovn the small p~rtlales of ealluloae 

mme efficlentlf thnn id Wfrmted mnh. Yurther, it  nrs  

poetulntd by m p l b  & a. (1967) that hsnef'102al rsaults 

frcm pel la t ing  was prohehlg due to impsod pllrrtahllity or 

froa w e  exrcrt control of concentrate t roligMge ratio rather 

than from an lncroase i n  the nutritive valrle. 

lM 8-t o f  id per kg l h r  welght galn was sore ( P & ~ o ~ )  

with rat i m 8  oontalniag F%-brtd O S P  Uun ~ $ t h  mtlOfl8 



a m b l n i n g  untreated CNGP ( a b l e  49). This wna due t o  h t g h a  

O o l t  gC ill$ mod for umoniatlon of GCP. Avnilablllty of 

at lowr oosts would y1d.d prpolll.tind rasultr by !Ilk 
treabnt of crop residua lib (; XP, The aost of pelletal 

f e d  per kg live wo1;ht gain d p  not; differ algnlficantly 

from the cosreepomllng .ash rat ion conblnhg mtr eat& G'uCP 

but i t  dlflsrod aignlflcantly with ration c o n t a l n a  *!I$- 

treated G'GP. %is altght he d w t o  higher growth responrr dm 

t o  p e l l e t k a t i o n  i n  ration containirg untreatc~l CrtJCP than in  

ration containing 'n+trwtod G K P  and a l e 0  due to lncraoad 

aoat 8'1e t o  amnlatlon.  

h e  feed wartrs~e in t h i s  study among: p e l l e t a l  grolrps war 

n l l  ole compard t o  3.6 per cent among rash fed @otrpa lndicet- 

in? that  pelletlnf: of mash foods would prment vastape of feed#. 

These r a s u l t s  nre i n  aweement with tho reports of R e d d l  (I-) 

who obaorvd 2.0 por cent mataco of a a ~ h  with croawbed 

cnlveo and ~ d d y  (1983) who observed 2.8 par cent Wastage of 

msh with ~lh~leg. Reynold8 arlcl LlnduN (1860) recorded very 

low ref M R ~  of gromd hay with no ref usax of pelloted b y  

when f ~ d  t o  sheep* 

6.6.1 i.7 

6.6.1.1 -1 mth 1%-treatment af OVCP and p e l l c  

t h a t i o n  of r s h  rations i rg rovd  (P& 0.01) the  total nltsogm('lclt: 



eonoontratlon h tho aRL (able 61), I'illoSt end 'krpps (1964) 

o b s o m d  that the t o t a l  n l t r u g m  oanamtrn t ion  In tho  rmm 

f l u i d  war p o r i t i v o l ~  cor re la ted  with arude protoin Lntab.. 

I n  t h o  preaant atudy anlmals id r a t i on#  with WIfrtruted OlCP 

and p o l l e t d  r a t i o n s  o o n s m d  higher q u a n t i t i e s  of crude 

pro te in  oaapatd t o  t he  oorrenponding r a t i o n s  with cartreated 

b:JC~/msh r a t  10.r~. Since the t o t a l  rmtim1 nitrogen m p r o s m t s  

t h e  nitroqen d o r i v d  from rumen microflora and fwd msidf~es, 

tho  higher  ruminal nitrogen concentrations observed i n  the 

present r t ~ J n y  wi th  rations containing ~ ~ ~ Q t o a t s d  DICP and 

p o l l e t d  rations I n  in agreement with the  findlnga of n l o i t  

and lbppr ( l r n ) .  

Decreased amonia absorption a t  lower pH mkht be a 

probable factor ,  for hir,her total  nitrogrn amoc#rtmtion in 

t h o  d io t a  eontaininr: Ht$-trrtd G'XP. 4n lncreaae in pH 

aaurea nq,+ ions to be a m v e r t ~  to free rn+ uhwh in turn 

w l l l  be rapidly nhrorbod (Ibgon, 1981 and Blomfielb & u., 
1863). It l a  qu i to  l i k e l y  that p~aoo~l l l ing  of a r h  t o  p a l l e t s  

oould have irqpruud the a v a i l a b i l i t y  of n i t r o g a  for ~iaroblnl  

p r  otoln r fn th sn i s  ninae p e l l e t  inr: inV&vea steam t r a a b e n t  

undrr high prwaure.  

Imo h ighly  a i g l i f i a n t  (PL 0.01) effort of t h e  of sampling 

on t h e  concontration of Tr l  and the peak omcont ra t ionr  a t  8 

hours port-fwdlng ( a b l e  El a) in a l l  the rations are in 

agromamt with the ruultr o f  Ahuja a. (197% O i l l  and 

a i l 1  (im) ~ w r ~ v r  a (19771 md m i  a d  P W ~  (am). 



Tho h i g h e s t  ooncrn t rn t ion  of mr after feeding m y  be  d u .  t o  

a c t i v e  d e q r a d n t i m  of p r o t e l n  and h y d r o l y ~ i s  of -17 rltbntanaeo 

i n  t h e  rmen awl t h e  suhss~umt d e o l l n e  i n  t h e  c m a a n t m t i c m  

of 'l?? wip he d r ~ e  t o  changes i n  r m e n  voltma throup;h Lnflow of 

r a l l v a .  

It has heen f a i r l y  we l l  accepted t h a t  for b e t t e r  u t i l h l ~ . .  

t ion of pro te ins ,  a source of ensrgy to  nicr obea and a proper 

balance betwaon carhohyrlrates and p r o t o l n s  a r o  ss e n t f a l  

(Hungate, 1966 and Mldo, 1M). The hlgher concen t ra t ion  o f  

PI in t h e  proaent lnveat1;:ntlon i n  animals  fed rat  ion8  wtth 

% $ - t r a a t d  G X P  a d  pel le t4  r a t i o n s  might be due to better 

s y n t h e s l a  of' r i c r o h l a l  proteln. Atchar d l g o s t i b i l l t y  of o e l l  

w a l l  c a r t t i t u m t a  (fibre) and c e l l  c a n t e n t s  (JJFd) 3) r a t i o n 8  

w i t h  " r f k t r e a t e d  O'CP mirh t  h ~ v e  con t r ibu ted  touardfi t h e  me87 

required f o r  h l a h m  mlcrohlal proteln qynthesis.  The h l g h e s t  

concentrations of T C A  - l n a o l f i h l e  p r o t e i n  nltrwar In a n i a a l a  

fd t h e w  ratfmr (Tahle Es?) i n  the p r o ~ e n t  e t d p  auppa~ta 

t h i s  vtew, Tn a411t ion,  d i r fe ranaen  i n  t h e  rate of out f low 

of m t o r l a l  from rmm miqht have a l s o  cuntributed to  the 

hlgher to ta l  n i t rogen  concrn t ra t iona  ln the rnimeb id t h o a r  

r a t i o n o ,  T h b  i s  in nccordanoe with t h e  r r p o r t s  of i n c r e a o d  

r o t o n t i o n  t ime  of p e l l e t 8  ( m e n  a.9 Urn) and ab a s ~ a o n i c  

td rtr::w rotian (AZ-WhMt and Uenney* 1978 b) In the rlaun. 

6.0.l.Q .. D~Q- t a I n  t h e  p r e s e n t  

a t rdy ,  hlghrr TCA-krroltiblo p r o t e i n  nitrogen conmntra t Ion8 

( 'brbla (52) -0 obsorvd in anlmls id r a t i o n s  oantRlnin# 



B%=trertd O'CP and also p e l l e t 4  rat loor.  This night  be 

due t o  alw relwse of' 'lib i?, these rnt lons,  The reduasd 

r a t e  of 7?% prduc t lon  my be more or i n s  correqporvllng w i t h  

thr oarhohpciratea availah11 1ty and at f l l za t lon  r e s d t l n r :  in 

mare of l ' icient convarslon of r115 i n t o  protein. A aomblned 

effect  of slow r a t e  of outflow of digeata from r m e n  in pe l l rk  

fd animnla (Rsrldy, 1981) mupled wlth  enhanard u t i l i t a t i o n  of 

V% wuld have resulted i n  better ut l l iga t ion  of dicrtary XPNe 

Tho higher levels  of TCI Insoluble nitrogen in a m a n l a t d  and 

p e l l e t d  ra t ions  might a l s o  k due to higher intake8 of crud@ 

protein, Thompson gt (1867) 0b1wved lnoreaae i n  rlralnal 

TCA i n ~ o l u b l a  nitrogen wlth pelletal r ~ t i o n s  in whluh urm 

aortld br, hpnrolyned at  a s low?  r a t e  and build up of aramonlr, 

slow re lase  of 17% in the mtlons v l t h  ' I ~ ~ t n a t e c l  carn S ~ O V Q  

t h a n  the  eontrol rations containing wsp war r epo r td l  W Momla 

and nmt (1980). The lower levels  of TCA insoluble n i t r w a  

i n  rat ion l might b due t o  rapid absorption of Ms and dur b 

l o s s  qoent l t ie r  of r m d i l y  a. allablm carbohpttater coapared 

t o  other  rat lonr.  

Tiam of reupling ehowd a significant sf foct  (PL 0.01) on 

tho wnamntration of TCkinsOluble protein nitrogen ( lhae 62 a ) ,  

Thrae r e s u l t s  are in agreement with the finding6 of Ahuja a. 
( leTe),  $ham rad Mt&&al (193R) ,  T)rargarrr bf; (1977) and 

Rai and Pandey (1979) who reported sinllu d f w t  of tim of 

rampling i n  aase of bufTalooa. lhe p r t t a n  of TCI lnedablr, 



p r o t e i n  n i t r o g e n  war s i m i l a r  t o  that of T"T concentra t ion with 

peak concen t re t ion  a t  2 hours a f t e r  feodlng. : l o l ~ n  and Jmg 

(187e) 8ue1:eated that upto 30 per  c e n t  of bactoria grown l n  

rmen were degritded 10 - w. Abcle and Itmdatan (1989) 

pointed o u t  that upto 40 par cent  of b a c t e r i a  paltlced Her@ 

o o n a w d  by protozoa. he, prorronce of k c  tleio-phage8 I n  

t h e  rumen (adams p4 u., 1W) nnd the  p o s s l h i l l t y  sf aato- 

l y s l q  of bact erla i n  the rmon ( i lung~rte,  1966) have a l s o  boon 

rfemonatratoil. These f ~ c t o r g  along with the ?low of d b a a t a  

Prom rumen t~ollld determine tho cf lncsn t rn t lon  of brrcteria l n  

r m e n  n t  any e lven timo and t h u s  the  r e s u l t s  of increased TCk 

Inso lub le  p ro ta in  Y w c a r d d  I n  th is  o t d y  anone ananonin treated 

qrot~pg inn 1ca t e  improved bact er la1 prot e i n  synthea is  In t h e  

r men, 

6,6,1,3 nitrprtslnt *&ore wis a s i v n i f f c n n t  (PL 0.01) 

d i f fe rence  i n  rrtrnen Tl+a! in t h e  rmen f l u i d  of b u f f a l w a  

w i t h  respect t o  dil'ferent r u t i o n s  ( Jhble 53) .  Lovela of N%H 

were reduced duo to  ammoniAtlon and further by p e l l e t i z a t l o n .  

Omora l ly ,  the  higher r u n i n s 1  !3S concentra t ion in a n h l a  fad 

r a t i o n s  aon ta in lng  ' 1 v t r a t e d  OlEP ~ n d  pelletal r n t i o n s  should 

r e o u l t  in a l l g h t l y  higher a o n c e n t r ~ t l o n  of other n i t rogen  f r a e  

t iona .  However, in t he  p rosen t  inves t i fp t lon  #en though the 

protein intoke ma hiflhar in the a m o n l a t d  and pouetd  

r n t i o n r  a s  aiflrinat non-ammanbted mash, ta+Y cancentrrtLan 

waa loww, mis mlght hs duo t o  e i t h e r  slower rate of hMr& 

l y s i a  of n i t r o g e n  ampounds in t h e  rumon or duo to  an rif l c i a t  



~ r t i l i c e t i o n  of re lmaed Y ? k N  hy the  rmon microbes due t o  

improved availability of rortflllp nvn i laqo  o a r h o h f l r ~ t o s  by 

ammonlatlon an8 pelletlnp, prom53 used in t h i s  study. T ~ f r e r d  

7'Vt7 levels i n  t h e  r men r1 qe t o  hont trentmm t cb the  f e d  

hr\s heon reported by Chnlmera eJ a, (1W4). % R ~ C J  extent, 

l n c r o n s d  rate of rg absorption f r a  runen rmll a t  l o ~ ~ t a  pH 

of rilnfsrl liquor rnl~ht have result91 i n  Isfar concentrntlon of 

T T + p l  i n  the rsunen. 

Tn the prosent atlady, the trend of rumen ' 9 ) b N  amcs+ 

t r a t l o n  as afrected by t h e  t i n e  of sampling w a ~  similar t o  

those  reported by Z l l o i t  and Tappu (1964) and Tegari & a. 
(1966) with peek concentration recordad a t  2 hours of p o a t  

feeding followed by a gradual docrmae. 'he increamed N1+A 

oonaontration a t  2 h w r a  clfter fea-4lng could be dw t o  dram&- 

nat ion of m i n o  acids (~ l aokba rna ,  1966). 

IIighor concsntrations of N : k N  observed pior to feeding 

i n  r a t i o n s  oontaining 5 I k t r s a t e d  OWCP ar agalnrt thono fed 

r ~ t l o n s  with untreated o'.ICP a u l d  be d m  to high rate of 

paasrflr o f  d lges ta  i n  a n l m l n  id r a t i ons  with m t r u t d  OIGP. 

me lower oonemtratloncr of N5-W aocomprnled by higher eon- 

aon t r r t i on  of TCA inroluble  n i t rmon  l n  buffalom id r~tionr 

containing M ~ 8 r e a t d  O'CP indlcat& bet* m%crobial protein 

rynthos i r  in anlavrlr fed amoniated rationa. Iiowevclr, no auoh 

e f f w t  war obaervd  with pe l l e t i nc  the  r a t i o n s  which 18 c o n t r a y  

to  tilo repos ts  of Ahrrr and schlngo!thr (1978) in l ao t a t lng  

oowr and R d d y  (1983) in sheep with amplets rat lonu. 



6,43.lr4 Res ld lrsl n i t r o g e n  oonecmtrat ions  

were  high* (PL 0.m) with r a t i o n s  contalniv  'li+trwt.6 

GTCP and a l s o  pe l l e tad  rntions (7hhle 64). Type o f  p r o c e n ~ i m  

r h m d  sl t -vi f icant  effect on the r u n i n a l  r e s i d u a l  n i t r o g e n  

c o w a n t r a t  i o n  s i n c e  the  aoncentra t i o n  of relrld m l ni t rogen  

rat any qiven t ime in  the rumen depend6 upon tiis rate of brwb 

down of p ro te in8  (IEllolt and Tappr, I-), deamlnation o f  

amino a c i d s  (~Iungtlte, 1!'6t,), a c t l t i t y  01' b a c t e r i a  (Adam g& a,, 
1966) uncl flow of lngorta from r e t i c u l c t r t u ~ o n  t o  rmon (Moore 

and %in&, I%?). 'ho  greator concentra t ion of residt.al n l t r o g e n  

i n  bltffnlaee f'wl pa l le t~x l  r t n i o n s  in t ho  peaent atudy a o U  

b e  due t o  ~loum r ~ t  e of pnasa~a of digeato from ramen t o  

abomrislrrn ( I@ lahna :4ohan t fld laghavan, 39'74) r i. urther, h l ~ h -  

concen t ra t ions  of t o t s 1  n i t rogen  i n  t h e  rmen f l u i d  of the 

a n i n ~ l s  f 4 a m o n i a t  XI ; ,nA p e l l e t d  r a t  ions  collld have reat i l ted  

I n  incrm sad r e ~ i d  x t l  n f t r o ~ * e n  c o n c ~ n t r a  t ion, 

As regnrdfl timo af ter  feeding, 8ig . r i f icant  ahanflea h 

c oncentrnt lons  were noted after 8 hourr  post-feeding, 'ha 

incrmse I n  conoentrr t ion a t  7? h a m s  af ter  feed ing  i s  i n  

a@eaaent with those  of Annlson (1866). Ha analyasd 7115, 

amino and poptide ni t roaen  in rumen l i q u o r  of a h e q ,  fd 

different d i e t 8  and fotmd t h a t  both amino n i t rogen  an6 diffw 

s i b l e  p e p t i d e  n i t rogen  were always p o s e n t  i n  rman l i q m  ant1 

t h e i r  o m c e n t r a t i o n s  increased 6 to 10 f a d *  a f t e r  l '@bbm* 

Tho decreaae i n  r e r i d u a l  n i t r o c e n  aoncrn t ra t ion  a t  6 hourr 

portfoeding may be d u e  t o  vurintlon In the mlaroblpl r O t i V i t 7  



vhloh Is invnr I a b l y  lnf  lwnced hy suha t r a t e  a ~ a i h b l l i t y ~  

omtatd pansa~e o f  d i ~ e s t a  and d i lu t ion  effeot?r of water intake. 

The f ' c t i o n  of reoId1,al ni t rocen  aonalrrts of both t h e  amlno 

and d l f f u r i b l e  peptide nl t roqen along with sore soltlhle pro- 

i e lna ,  S inre  t hese  were not par t i t ioned  in t h e  present  study, 

i t  1s d i f f i c u l t  t o  explain the concentration8 of these empol 

nenta in the  d i e t a ry  treatments uactd l n  t h i n  8tMy. 

8.6.1r5 m n d  pro-r liigher l eve l a  (PL 0.00) 

of food and protoeoal nitrogen ware ohserved with the r a t i o n 8  

contxlnlng 'TI$-trartd O'SP and pellets0 rrrtlon8 ( a b l e  66). 

" h e  of smplin(:  a l s o  hed 8 s ign i f i can t  e f f e c t  on thm cma.n, 

t r a t l o n  of t h i s  fraotirm with poak levefg a t  2 howm p o s t  

feeding and declining r l a v l y  t h e r e  a f t e r ,  Rls fo l low thm 

remo t rend of t o t a l  nltrogcm and TCA lnsoluhle nitrogen 

reaurbd in t h i a  l n v e s t l ~ a t i o n .  The changes observed in t h e  

ca rcen t r a t ion  amonE oar ious d i e t a r y  treatments might be due 

t o  dlfi 'ermces in cancentrat ion of grotosoa. rJo daf ln l t e  

trend of food and protocoal ni t rogar  wan ohqerved hy Pralllrd 

(19R1) i n  buffaloen ~ n c l  Reddy a d  R~ghavan (1976) l n  buffalaea 

and o a t t l e .  

It i r  g m e d l y  bQ1sv.d t h a t  t he  pH of SHL is dia ta tod  

by q u r n t i t y  and type  of VFA preamt  in r e t i a u l o = ~ m e n ~  Both, 

the time of saq~l lng  and d l f f e r m t  d i e t a r y  t r e n t r e n t s  rhowd 

o i g n i f i e a n t  (PL 0.01) effect on pl? of BRL ( a b l e  56). 'Ib 



pH valuer in the presont study wrro lnvrsaely rohted t o  TVFA 

concentrat ion ( a b l e  67). Phlllipaon (1Ma) and mlggr 

(1QCL7) alro ahowed a drflnlto invmre roktionrhig btwom pH 

and TVFI oancentrntion of rumen fluid, Worrla and Hmmt (1880) 

obaervd lowor pH wl th  alkali traetarnt m o l t  probably duo to 

h lgher TVFA levels. 

Tho total volatile fatty a clds (TVPA) mncontratlon 

( a b l e  67) in the rtuaen f l u i d  of buffaloes wns high ly  slgnlft. 

cantly different (PL 0.01) among the different trmtment groqa. 

The lncrmoed ?!FA i n  dieta wl th  m I p u t d  (1ICP and pell~td 

ration8 m k h t  be due to increased availahillty of formentable 

energy wlth  % treatment and alao pellet bation, Orukov If; u, 
(1974) observed that the omcentration of P T A  ma algnlf lcmtly 

higher when the diets were pelleted. lJr4ght & u, (1963) 

ahowad that whon f a d  intake war eonatant, the concentration 

of I 'FA i n  the rmrn of lambs fed pel le td  Blots or oruahed 

pellots vas higher than for lamb fed long or aoarrely ground 

hay. Thus, tho higher omaantratlonr of WF4 o M m d  i n  the 

animlr id pelletal retlona in &is  a t d y  are in agreemaat 

with the results rclported by tho afore said workers. liighrt 

VFI lovolr w a r 0  obrrorvrd by aamonfrtlon of oarn rtorer(Momi8 

and Mowat, 198C); Ojl e t  rl , ,  1978) and wbmt straw (IQrtm, 

1W8) 



%treatment improved rcmm fermentation a s  Indicated 

by tho a ien l f icant ly  hlghar TVFA ooncentrationa. The pdlrt ing 

proceaa of comploto m s h  foede further improved rmon  f s r m e b  

t a t i on  as shown by i n c r w s d  TVFa values when compared to collpletc 

mash die ta ,  There r e s u l t s  indicate  thclt arnmoniatlon and palloting 

e r e  camplarnentary to each other for improving wrbohydl#t@ 

fermentat$ on i n  the runon. 

Ihr highly a ignif  lcant effect (PL 0.01) due t o  time of  

sampllne: on the  concentration of F T A  was In aareerrent v l t h  tha 

report6 of %argave a. (1877), fn the present investlgatim 

pmk canoontrationrr of TI'FA wore obaerved a t  2 horns aftor 

feeding, Annison (1964), nh~rgaoa at  -- a l e  (1977), M i  and Purdoy 

(1979) and Prasad (1981) reported peak mncentrat ionr  of TIPA 

between 2 t o  4 horns a f t a r  f e e b i q ,  

'Ihe above qtlrdies l n d i c a t d  tha t  low aoet  rcdy-mado 

n o b c e r e a l  b a e d  balanced cauplete feeds aouM k f o m u l a t d  

and proces.:ed ut f l i s l n g  locally avai lable  mcon t rmt lona l  crop 

residuea l i k e  Wle ootton plantr, agro-indwtri.l by-modmtr 

and wartor which woald open up 8 new area for rugmatkyl id 

rosouroau to  tho runLnurta rand t h i s  typo of foedlng would rlro 

help in r f foo t ive  u t i l i s a t ion  of n u t r i r n t s  by tho  rmon micro- 

organisma for ef f l c ien t  oanversion krto l ivsa tock  product a, 

The p r d  uetion and supply of r ~ d p m d e  low oont foods would 

also holp tho marginal and umll famsra, h n d l r s r  labour md 

o t h n  w r k a  reo t lanr  of the rociety for wonomic~ l  milk and 



mmt p r o ~ l ~ t i o n  AS the Govsrnment has lntrd+.iced many livestock 

development projects t o  ruglment the eoonomical status of the 

d m  troddsn. Feedinsr is ~n inportant oonstralnt far swc . sb  

flrl uc sk ln~  in a l l  these developmental paojectr where cros- 

bred aml improved strains of animals a re  b n d d  over t o  these 

benefiaisries. Therefore, any effort  to  develop and potlwe 

cammercially 1018-cost rendy-made balanced complete food8 t o  

these ~neCiciar1ea would ~o a long WRY in the ocmmlual 

upllft of t h e  weaker sections of t he  society through Animal 

IF rbandry sector. Furthar, work on thene lines should h e  

taken up t o  retruce the coat of proceeslng by impravine bctmclao 

all1 and pellet  mill performnnc o and developing mech~n i ca l  

feedlng devises a t  ha~lmsr m i l l  aml t o  develop ntlitable design8 

for  proper convrrylng syatea~n from hopper to conditioning CW 

her and irom ooA i t i onha  chamber to the dies of the pellet 

mill t o  s u l t  t o  the iihroUS low dense ma terfnls which w u l d  

help i n  cwameralal produation of raktgbgs b a e d  camplete feeds. 

Avellmhilltp of NIJ3 on co~ameralal acnle st low cost would 

f urthm facil i t . i te the farmera t o  u90 Ylktre~ltment of crop 

residues on farm by which the nutr i t ive quality of lw grad. 

cr ap roaidues could be h g r o v d  cons1dtwahI.y. 



CHAPTER VI 

Summary 



Non-cereal baaed, two low coe t rmAy-mndo corqplete rationa, 

using untreated/lfetrwted  round whole cotton plnntr ( (IWCP) 

a s  sole eourco of roughaae (46s) werr formulated and p o c a s r d  

into msh and pel ls t  fmss, The whole cotton plsnta obblned 

from nea rv  fieleal after laat picking of cotton w e e  flri@dt 

grotmd and half  of i t  wag treated vith anhyf!roug ammonia (1BIfa) 
a t  3,&$ level or: dry mtter hRsln a t  roam tampmatfoe keeping 

cnlculated quantities of the ground antorhl in polytheno hag8 

for 42 days, The rations containing ~ t r e n t e d  GNP wsm rupplb 

mentsd with urea a t  1.6% level t o  make a l l  the ration8 i sonf t ro~  

genoo ,  The re~l~i l t lng !'om experimental ration8 were 1. caaplek 

feed (miah) w i t h  untreated OWCPI 2. compl@tb fwd (pclllet) with 

untrmtod CWCPj 3r complete feed (mash) with W&treatd ONP 

and 4, c o q l s t e  feed (pellet) with N*treated OWCP. 

The processing cos t  of colqplote rationet eash and pellot 

containing 485 unt rmtd  and N+trmtd OKP wmkd out to b 

The aor t of the above rationa war Re. 80.81t 89.4St 78.08 ud 

03.90 pa@ quintal, respeatively. Frocosalng of' pe l l e td  fetadr 

rqrrired mare power for the prduction of #tarn arnA for tho 
4 

pelletlng procear, hangh the camcity of the f e d  pmossaring 

plant ma one tonm per hour for convational concentrate f m a ,  



t h e  p r d l r c t i o n  ms only 400 rind 426 kg pellet8 per hour for  ra- 

t l ons  contmlning untreated and IQbtrwrtd OXP, ruprcti~oly, 

Tha recluction l n  pel let  production was due t o  coclrsenons and 

law bulk density of OWCP wl~ich was used a t  45% lwe l  in thm 

ratlons, Pellet ing lncrwsed t h o  density of the r a t i o n s  

containing t rn t raa td  QWP and ?!%-treated OWCP by 817.'8 and 

61,6$, respectively, 

!Jigantian ~ n d  metabolic exporlnents were conducted on 4 

peramanently f is tulated mle Murrah buf fhloes ln a 4 X 4 

l a t  in square d e a u n  nnd on 12 crosa-hred n ~ l a  calves in a 

completely randomisetl !-lock design (3 calves fran each group 

of the growth expesiment) t o  atudy the effect of complete rattonr 

on pclle t a  h i l i t y  , n u t r  iont digofit i h i l i t y  an(1 \%lances of 

nitrogen, calrium and phosphorus, Complete ration8 were also 

teeted i n  e %day growth trial using 24 croae-had m l r  calvrr 

( 6  in mch group) t o  asses8 the e f f ec t  of these ra t ion8  on 

growth performnce, feed efficlencyand cost  of feed per Ig 

l i v e  weight plain, These four complotr r a t i ons  wmu &I80 tested 

on 4 f i r t  ulatsd Murrah bul'fuloes used for nrrtnbollc rtudier to 

asseas va r fow metallolit68 of  runan liquor vie. nitrogen f iao,  

t iona and total volatilo fatty acids (TVPA), 

-onlation of o\GP lnoreaaed the crtlne protein (CP) contmt 

froa 7.8 t o  l6.0$. Volimtary intnkr  of dry mtter (M), organlo 



mattag (0 and groas energy (OB) were hlghw anong buffaloe6 

Rnd calvea fad mtlonn containing UI&treated O!EP hut pellet 

ing d i d  not show suah effect. nlgestihilltlea of ?H, OU, and 

OS lmpraued by smmo~~l~tlon an well an pe l l r t i~a t ion  l n  bath 

spscier of R T I ~ B B ~ ~ .  'figher CP ~ i ~ e a t i h i l i t y  was oh'lsrved w i t h  

pel1 eted rat  ion contalning lvltreated OWCP in hrbfaloer nnd 

calves, Ammnniatlon had no effect on ether extraat d b e e t t  

h l l i ty  in bath speclea, liovevsr, pellethe increased ether 

extmct ( igostihillty only in ccrlves, Crude f i tre digest& 

b i l i t g  improvod with  arnmorliation bu t  not by j)eiletleAtion iD 

both species of animals, Aitruga-free extract rligertibllity 

also improved v i ~ h  alamoniation as well a8 pelletircatlon, in 

both spec ieea 

Nautrnl do tereent soLuhles rl igea t lb i l l ty  vaa high* in 

rat ions contq inin8 '1% trw ted OlXP than their  correspond lng 

naah/pellet ration wi th  untrentd QlGP in blrt'faloes a8 well 

a8 calves. Digea t l b i l i t i e s  or neutral rletorgent f ihre, h& 

cellulose, acid l?eter~ent f ibre,  cell~lloae and lignln ~ 1 ~ 1 ~  
I 

f 1ca1tly (p&,01) Ltroveil 1111th w t r m t m e n t  of OWCP i n  both 

buffaloar nrld calvsr, Pelleting had no auoh effect on the , , 

d l ~ e s t i h i l l t i e f l  of these fraction8 l n  both species except lot 

h~micelluloae in buf i'alwr, 

flltrogon Mlanoo and nitrogen retention aa i( intake u r n  
higher ln both spscier of anlmallr on ratione containing 11% ! 
tratted OWCP than their corresponding rrirh/pellet ratlon J 



aonterlnlng untreated OKP. Nitrogen retention as  per cant  

abrorbd ma affeotod hy muonla treatment of OWCP but not 

palletlng the m ~ h  ration in huif'aloesl as  wll as  In calves. 

Calcium ~ n d  phoaphorua brl~ncea wore higher  on ~atlOn9 

conblnlng Nwtrmt@d OWCP than the rations contcllning 

untreated O W P  i n  both npecias. Pelleting hnd no effect 

on calcim and phosphorus retention m e p t  for the ration 

containing untreated OWP in buffaloen. A l l  t he  ~ n l m l r  

were on positive nitro@n, calci!m an8 phosphorur helanc@s, 

nuffaloer showed h i@er ut i l lsation of natr i m t s  than aalvsr 

among the ra t  ionam 

Iliehe? DCP, TDlO and DB i n t n  km were obervocl in ra t  ion# 

contalnlng lil$-trmtd OWCP than t h e b  correspond ing mah/ 

pallet ration containing untreated UWCP Ln both apeciw of 
f 

anhala  except for alight decreolse in DCF intake l n  N%- 

t r m t d  pellets in calve8 indicntlng thtkt the m%.mls on thr 

ration8 containing W%-trated OUCP were on hukr plmr of  

nutri t lm* 

A -day growth study wan conducted on ororbbd 

male csllves of Blf! months agr vlth nn average weiglht of 188 

kg with 6 crlves ln each goup, The average daily gain8 we8 

786, 878, 928 and 074 ##for ratton8 1, 8, 3 and 4, respool. 

v e l a  my aattrr intaka per ly galn and east of f a d  par 



kg gain W ~ P O  .7.44, 8&71 6.78, 6.278 6r44, 8.44 and 8rU 

and 6.77 for ration8 1, 2, 3 und 4, re~tpwtively. iilghC 

average daily galn wan observed in calve8 fed *treated 

OWCP r a t  ions than their carrerpond lng maah/pellet ration 

containing untraatd OWCP, Improved feed efficimay war ob 

served when . O ~ X P  was ammaniated and pelletad, 'Ear coat 

of feod per kg l ive weight galn lncreared with Mrnoniation 

and pelletimt ion, 

bmples of rlaaeol liquor collmted before feeding (0 hova) 

and a t  2, 4 and 6 hour8 af te r  feeding were analpad for  

to t a l  ni t rogen,  ammonia nitrogen, SCkinsoluhls protein 

nitrogen, residual nitr %en, food and protoaosl nitrogen, 

T V F A  and pH. Roth ammonktion and pellotieation had sun%= 

f icant effect on the  t:oncentretiona of varioue n i t r q e n  f i a b  

t ions, TVFA and pH value8 of strained ruaen liquor. The 

concentrat lona of total  nitrogen, 'Klbinsoluble nitrogen, 

residual nitrogen and food lind protoaoal nitrogen were inorsarod 

w i t h  A%-treetrnent and pelletisation where as a revwar trend 

v a a o h s e n e d f o r ~ n i a n i t r ~ g ~ ~  CLancniationantl pel le t& I 

ration decreaewl the pH values of strained rumen liquor w i t h  , 

a correaponfiing incrsaaa ln TVFA conoentratlon. 

me aoncrntrations of a l l  nitrogen fract ionla and TVFA 

were h i @ r s t  a t  2 horlrs postfcndlng and than ileclinsd aleuly 

upto 6 hours poat f ed ing  rxaapt for residunl nitrogen whish 



recorded peak valuea a t  4 hours post-feeding. pH was 

loveat at 9 hour8 portr feding  and incrmsd rlowly upto 

6 ho~na poet-feeding. There re su l t s  in~licntes that 

nlntion of OWCP and pelldlaatlon of maah lmproped the  rate 

of fermentation en4 suhrequent utilitation of complete feeds, 

with GWCP as ao le  source of roughage, in Hurrah buffaloes, 

Ihe re su l t s  of this study indicated that the r a d p l m d o  

tnlanced 1-cost complete feed8 either ail mash or pellet8 

could be formulated and i.roceesed uti lhlng abundantly avail&= 

b l e  waste woody crop rosld w v k. QWCP a s  sole aource of rougb  

age in ruminant ration# which could a180 be utilised efficiently 

a s  proc'uction rntion. Ehe sttidy also revealed thnt e t r -  

bent improved the feeding value of G1GP rather than urea 

a8 9P14 souroe and further by pellotiastian. 



Literature Cited 



nhde, M., I:W~ M. RanA~tan. 1969. Jap. 3. 7.otech. ?@l. 
401 313 (Ci ted  by T,eng, Il.h., 1M2). 

Adnm, J .C . ,  d . ~ .  (lammy M. 9. w a l l ~ f o r A ,  P.h. ' h r t m n  
ant! 7.7,. hcobaon.  1k. Tsol~tion of b c t o r l o p h s g a s  
f'rorn t h e  hovlne r m e n .  Zxporirnont iR. 22 I 7l7. 

Agrawala, 3.9 C.W. Duncan, C.1'. Iiuf'fwrn. 1963. A q w n t  t 
t a t i vo  qtttfiy o? rrunirml r,:mthnlsl(r i n  t h o  bne on nat ma1 
a d  purif l ed  m t i o n s ,  .T. 7utr .  49 I 29. 

Ahmed, T. nnd M.I\. i'leddy, 1979, supplementnt ion of d g o i l e d  
8 ~ 1  (i&gg& meal i n  h a  c o n c e n t r a t e  fed8  of 
growing c ros s -  er ca lvs s .  Ind. Vet. J. 56 I 603. 

Ahrar, MI, and D.G. Schingoethe. 1979. !Imt t l  etited soya 
bean meal a8 8 p r o t e i n  s l q p l e n u n t  ::or lucwtlng cows. 
J .  miry SCI* 6% I M2+ 

Ahuja, A. !(. , 9.K. Jlhatia and K. Pmdon. 1872. S f e c t  of par- 
t 1 ~ 1  r q l n c e m o n t  of concen t r a t e ' s  p r o t s l n  w i t h  mea on 
t h e  n i t r z g e n  f r n c t i o n s  and t o t a l  v o l n t i l e  fatty aci6s i n  * 
t h e  rmon oP htdfraloe. fnd. X Anim. gal. 48 I 772. 

Alemnrler,  Ii.ll., nnt! ,f.I'. IIontges. n. 1902. Pllysionl l'orars 
and cor:ponlt ion o f  b y  on l t lctci t ion,  rimen dove logaen t  
a d  d i g e s t i b i l i t y .  J. Anlm. nai. 2l I 438. 

A l l ,  71.?7, and Mali, I ~ d d y .  1918. U t i l i z a t i o n  o f  undocor t i ca t ed  
c o t t o n  s o d  ceka p r o t e i n  as a replnceraent  for gromdnut 
cf;ke p r o t o l n  I n  t h e  c o n c o n t m t e  f a d s  f o r  cross-bred 
C ~ ~ V O B .  I d *  'rot. J. Ei5 8 78. 

ALRabbat ,  Ma?, and D.P. 1Imney. 1 9 7 8 ~ .  'The affects of mnhp. 
ctrous nnnabnia treatment of wheat straw ~ n d  a t e m  cook- 
ing  of aspen  woo? on the ir  f e d l n g  v a l u e  and on rrmlnal 
microh ie l  act i v  l t y .  1. Feeding v a l u e  asaeaamenta using 
sheep, Can. J. Anin. s a l e  68 I 443. 

Al-Rabhat, MI?. and D.P. lfrrney, 1938b. me e f f a c t n  of' s n h p .  
rtrotrs amnorjia t r ea tmen t  of uhont straw and stoam cook- 
i n g  o f  anpan wood on t h e l r  f e e d i n g  value anA an r r n i n n l  
nicrobial a c t i v i t y .  XI. Fermentable energy  and n i c r o h e r  
growth derivotl  from n i t r o g e n  in t h e  ovlne rlmen. 
Csn. J. Anlm. SCI. 58 I 463. 

Annlson E.F. 1gM. mute o h s e r v ~ t i o n a  on v o l u t i l o  f a t t y  
neb. in t h e  sheep runen. Mochr. J .  81 r 400. 

Anniam, &Pa 1966. Nitrogan metabolism in sheep roteh 
d i g e a t  ion in the run .  ~ o c h r .  J .  BI 8 



Anninon, B.F., K, Bill and D. Leula. 1967. 3t(16ias on portal 
blood of shaepe 2. Absorption of volatile fa t ty  aoMr 
fiar r men of sheope niochem. J. 66: 692. 

Innlsonr 
B.F., and D, W l s .  1889. PIetabolIm in the rum. 

Ma hum and Co. Ltd,, Iondon. 

A.R,C, 1980. Vutrient requiranents o t  r?mln~ntg .  Agrlolfitural 
Resmreh Council. 1i.M. %O. , London. 

Arndt, D.L., C.R. Ricbrdson, R.C. ~1bl.n and Leq. 'harrod, 1980. 
Dl~est lb1l l ty  of chmlcelly trmtert cetton plant by-pmdudt 
~ m l  a f f e c t  on mineral Mlnnce, mine rollme a d  p71. J .  
AnLv. S ~ l r  51: 2l6. 

Annl t ,  D,?,., an" C.R. Richardson, 1989, Mgeqtlbllity by lnmbo 
and performance of lamb3 and atoms fod aodl!m hydroxido 
treated cotton plant hy-profluct. ; f .Anine Sol. W: 377. 

 ah, RI1d.,  ani4 A, TmMon, 1863, The ef feet of ahaorptian on 
the ocidity of rllmsn cantents. 3.Phystol. 1891 38. 

wldw slngh and O. S, F@kkar. lW6. Comper~tlvr t t t l l ieat lon 
of n1tro:en fram moo and corn stoep fluir? in Zebu cattle. 
lnd ,  J e  A n b e  Sci. 4ft 32% 

mmn, K., I. alenak and K. rloda. lm. W o t i l l t  of the aheep I given pelloted fetda, (Hutr,Abstr.Bm, EOI 4 7613). 

Parnett, A ,  J,Q,, and l;,T,. Reid, 1x6. Studies on the prod wtioa 
of v o l a t i l e  f a t t y  acids from tho grass by r u m  liquor and 
on an a r t l r i a id l  ruwn, 1,Vol~tUe fatty acid prodwtlon 
from grass, J e  Agrlc. tS~i. 48: 316, 

Nwttaoharya, A e ' f r ,  and AIRe P3lan. 1973. ihwt strnw and urm 
i n  pellot& ratfans for ~ r o w b g  fattening aheep, J ,  AnL. 
Sol,  371 136. 

Rhrttaoharya, fin'! J.C. Taylor. 1076. Reoyclinp: animal 
mate as a feed 9tuf '. A review, JeAn1m.Bcie 418 1 4 3 R .  



Tkardrlrp, Dm'?. 1964, symposium of f o r a ~ e  util irst ion, n~rtrf t lve 
value of forage arc af 'ect1fd by pllyslaal form. Part-1 I. 
Qwf uattle and a2lebtp ~tudiibs* ,T,Anlm.Sc,ci. @I Q39. 

nell ,  TI Domld, A,'), .abrt  and r), iiichardson, 1955, ~ e l l s t d  
r a t  ions !'or fa t t  ur ing lambs, 3. Anlm. SO l r  14 1 U% 

nerwGhedalla, ?., anrl C, Shefet, 1980. Tho ef 'ect of sodim 
hyriroxlde and ozone trontments on the conmositlon and 

organic laetter dlgeatibillty of cotton stmw 
str. Iiov. EO: 2644 ?). 

Thargava, n. 1973. Zff'oct of protooti?d proteins on growth rate, 
rmen metabolism ancl cartain blod  parameters of growing 
lnr~bs* P h e D *  '&erls subnitted t o  ~ g m  ' J h i~ao i ty*  

Tnareava, Ps , r i m  L imjhan and YuV.:l. ~ I v a t a a v ~ ~ .  1877. Caqpa- 
rative n l ~ L r i t i v e  value of oat hay u ~ d  w h a t  straw in diets  
of shocp, 2, Ikamlotoglcul attribatos and rrmen fermata- 
ti011 patterns. , fnd.JIAnimrSci. 471 €30. 

Fhat ia, 8.K,, K. Pradtlan and r'mdhir Singb. 1879, Microbial 
transaminage activities and their relntlonahlp with  bovina 
rcmon motabcllt~n. J.3tlry ,;cia 62; 441, 

nines, ,Tea,, and A,!:',!', Ihvey. 1878. Metaholio changea asso- 
o h t d  with lntnke by cons of complete diets  containing 
straw and concentratas in different proportions. Prtt,Je 
Hutr. 391 567. 

anckbtrm, r,!I, 1966. Witrof;en n e t n b ~ l i ~ m  in T ~ a a n ,  physio- 
logy of Mgast ion in the R~mit'Hbntr &I. by Dolphrrtp , R, W. 
an8 others, nut tervor ths, '&shington. pp. 3B. 

a o k b u r n ,  'C.IL, arr' Pa"?, ;%bson, 1860, Proteolyols in the 
sheap r!men by wholo and mat Ionator1 rtmen obntenta. 
3, Oen,lfierobial, %r 2'7% 

Rlaxter K.L., an'l '1, Mc C, Graham. 1966, The effsct  of the 
grind ine and cubing process on t he  u t i lks t ion  of the 
enway of dried grass, J,Agric,Rea. 471 P7. 

nloomfieM, rims,, 3,0, Kearly, 3.0, Croach and Ma b llahver. 
1863, Rminal pll and ahsorption of a m n i a  and VFA, 
J*AnimrSoir 228 033, 

Rloaf le ld ,  LA, &Q.lir>arw N.2. ..Uson and 14.3. N i h ~ { ~ r ,  
1868. nlkaikw buf'falng oapaoity of run Ruld. 
Ja&im.%ir 2s: 1W6. 



M 1 b r  I., H a  Rllnrkap, V, Pti tsyn and Romanor. 1981. Feed 
mixtures fo r  fatwnlng young bull8 (lutr.Ahntr. R e v ,  621 
766 31, 

IWtbami, n,E.A., and 1 .  sundatol. 1982. Studies on m n i r  
t reated strew, 1, Ihe e f f ec t s  of type and l e v e l  O r  arrami. 
molsturo oontont anl treatment tire on the  d i g e s t i b i l i t y  

&LL$P end oneylas so lubl r  organlo rrat t r r  or oo t a8aw. 
Anlm, #d S c i r ~ h n o l .  71 45. 

R o r h i ,  Rr !LA. , I[rd-9hatly,  Aol io  Abou Akada, MIA. tlaga and 
A.M. Wow. 1979, Nitrogen (18 TI) u t i l i a a t i o n  m d  miaro, 
b l a l  protein synthesis  in the r m e n  of wre fd c a t t l e ,  
J ,  A n b e  9 ~ 1 ,  49: 1308. 

~ ~ h u i ,  F.E.A., Fa ~ t m d s t o l  and Teii. O ~ m r  198% S t u d i ~ a  OM 
aaaronla-trmtd straw, 11. EYxatlon of a m n i a  in trerrted 
atraw by spraying with acids. Anlm,T.'oed Jci. & ~ b 0 1 0  
71 83, 

Vmt, %El 3. Riahardson, V.3. 'Calm and C.9, Mensies. 1981r 
a: m t l b 1 l i t r  s tud ies  on love l  of aoncontrntes in eompleto 
pe ! l e t d  r a t i ons  for fa t ten ing  lnmhs. J.AnhbSci. 8%. 

w l g g 8 ,  P.K. !lo an end R.L I Reid. 1987. HPwt Of Volat i fa  
a e ~ a ,  ~diPi a c b  a d  ammonia m r ~ m o n  p~ in sheep. 10t. 
J.Ag.Rea. RI 6%. 

Brigga,  M.B., T.W. IIeard, A, W i t e a r o f t  and H.L. Th . 1W. 
studies  on urea fed aattle. 1. Chmioal  and m l? a r o b i o l o g b  
c a l  propert ies  of rmrn f lu id .  Life sai.  3: 7. 

m i t t o n ,  R.A., O.A. Funan and D,S, Je l l .  1968. Influrnoe o f  
oene wlasaea  on HPN u t l l i oa t lon  and fibre d i g r s t i b i l i t y .  
J,Anin.Scl. 27: 

B w t t n w ,  M,R,,  V.L. Leahtenberg, K.S .  il.ndrix and J.UI U ~ t e l .  
1982. COrngo~itiOn and digest  ion o r  uooniatd talZ Fesaw (m MY. J a k r h s B ~ i o  6 4 8  173. 

Rwh, RoS. ,  TON. Haaintyra md J.W.0. Nioholron. 1978. Pellatad 
complete grower - f i n l a h a  ra t ion8  for Zarrb. CanbJ, Ania. 
S ~ i a  68, 67l. 

Cats, H.A., J.M. Lwh, Re J. W b ,  H.& Hanailold and U.3, 
O.rri am. 1Q1S4. %e o f f r a t  of pe l l e t l ng  r a t i o n s  of mrid 
puli!y on f e d  tati l iaation by lamb. J.Mi4801b 13: 979. 

Ch.lmara, N.I., D.P. Cuthbartron, RmLrMo % m g e ~  101lU0 RmlnU 
uaaonla fonaatlon in r e l a t i o n  to thr mote in  r m u i r c r o n t  
of sheep, 1, Duodenal r d r l n i r t r a t i o n  and Reat #toomring 
u faator8 lnflumlalng fate of cureln mupplarr ta ,  J ,  
&ria ,  mi0  44: 1lM. 



C)Ulwa, W. 1968. Wohlae of foeding urea to  runinnaka 
J a  Ank.aoi, m: %V. 

C h a l q m ,  W.9 J .  clarok, PI Qligrr and R. La~kU'b 197% kraonir 
metaholiam i n  r tasn h c t s r i a  nnd ruuoaa iron ah@p id 
ray8 protdn or m w .  ,7.8ffir. lo01 161. 

Chevmko, I.O., ToKm ~ d u k o v s k y a  and 1'. T. 9idakm1 l w ~  
ame values for metabolism In ahrep fed fbr a long tlma 
on pa l le td  f e d  nlxturen (1Qrrtr.Abatr.R~. 80: 8pe p) 

Chou, K.C.,  and DD,. Walkar, 1964, lhe efYsct on the ruralnal 
composition of fsedlng sheep diets supplying QtfPemt 
rtarahes. 1. Varistlon in the runen ~o omit Ion of shoep 
f d  lucerne orwhmt 8a soladiet .  2. 3 opar t l t ion  of 
nitrogen, pn. VFA, protocoal numbrrs, enspic  aativity and 
e ertaln other ahrsicsl conatltltent il, J.Agr I. Sot. 621 7. 

Church, D.c., H.P. limnball anti Bo Ort a, 1890. Rolationrh a 'I betweon r a t i n g  ra te  of ahsep ad ivo wrlght gin, we 'R 
and fill of the gvatro inteqtinsl tract. J.Anh.30ia%f 4. 

C l a n t a n ,  D O C ,  iJ,flr Pedrn Jr. and J~HPlnUShirmi. 1!%8. Th@ 
dige t t ibhi t l  an! aflloienoy of p a l l e t 6  ~ s . ~ p p d  ration. 
for growing and ftnlahing boof optae.  J.Anlma3cL 18: 
1608 (Ilbser.). 

Cline, Ro,  T.V. .Iomhorr#U and 01 %ntlpr 1966). Nilisation 
and/or s p t h e s l  of veleric acid dmlng digestion of glwoao 
and oellulosr by r man mlontorganirma & uitra. JO A n h  
Ral, 171 264. 

Coleman flblr'., and RIMa Wth, 1W4r 19~triO!tt di#oat ib l l f ty  
an8 nitrogen mtab~liam by catt lo f d  n t iona  b a d  an 
we6 and corn sllago. J.Anka~9ai. 391 408. 

Coleaan, g.w,, 0,VertFlorsa. HoJ. Allon and 3.3. Moore, 1978. 
pfrect of ellrt ing a d  fcrrai:r mturlty on qurlity of two 
r uhtrqica ! forage granaes. J.Anln.Sa1. 401 ll03, 

Cook, Fa, 3, Usrrlll, nr Wfnk anfl T. K l q f a n a t o h ~ ~  1WS. 
Alfalfa with ahamloally brat4 aorn rsfiidues, J. Anin, 
%I. 55 ( ~ g p l . I ) t  114. (Abmtrr). 

C o o  R 1 2  8 .  Treatment with umonirt a goad m of 
L p r a b g  the value sf atraw (Wutr.lhrb.Arr. (leg &4R). 

Cardorae, R. 198f2 be A praatlaal mthod f a  Woataont af 
straw with uarsnia C~PU~!, AblltCo Rov. 621 4313 B). 

Covaort* R.L., and W.J. )A.ontgaary. 1969. Effect tbf varying 
f a n g @  to cclaaa9ata nOio of ironitraeenour r a t i o ~  on 
feed intaka by ruirunts .  J . M m  801. 828 



Cullison, AIR. 1961. 'Effect of phyelc~l fwm of the ration on 
atom performance, eT.Anim.'ici. %I 47R. 

IBvlr, G.V., and 0,T. stalloup, 1964, Influence of dilrtary 
nitrogen on nitrocen actnbol i~n i n  the  ruuien, J . b i r y  
SC 1. 471 1 S 7 r  

Davis G,V,, end COT.  Stalluup. 1966, llitrogen ~ ~ t a h o l i s l a  in 
!he r e t l c l l e r u n  of steers on diets containing s o p b u n  
men1 and infrbrud toaat ad soyabwns. :Pit*J.Nutr. a01 183. 

Deobukh,  A.P., and 0.3. O i U r  12)81. Inflirence of dietary enerEy 
levels on the concentration of Nl?A and y!I on t ho  runen of 
growing buffalo  calve^. lnd*Vet.J~ 681 812. 

mr, Yo, 11. bgsri and A. M d i .  19% Tho e f f i a i m y  of 
uti l i tation of proteins contained i n  r o a h g e s ,  ao rb- o i l  or mixtmss of both by a h ~ p *  J.&ri.5%lr 768 81. 

E l l i ~ ,  M.C., and J.ki. Huaton. 1967. b y  uc&auaoa proclcrct using 
mate pper an a b s o  for a posaihle food ibr cattle. J o  
Dilry !;ci. 601 1m. 

~ l l i ~ t ,  H,(:., and J o l t r  'Foppa. 1864. Bfyecte of vnrious l o w  
psoteln diata on tho diatrlhtltlon of rualnal nitrogen end 
on the nltro~cm required for m i n t m n c e  of African sheep. 
Anim. Prod. 61 346. 

min, 3.S., aml C,n, Rouh1alrkr 19E0, The u t i l i c r t lm  of cotton 
In trash by eowlng sna fbttonlng at@@=. JoAnia.qol. 

!,I 333. 

Ellplln A.L., U.R. ~WUUB and R o R o  1BtfieMo 1967. fim 
o)f .ctt~ of pellstlng a pound mixed ration on fed  u t i l l -  
t a t l a  by fattenin# lnabs. J.Anim..",oi. 16: W3. 

F.A.0, 1819. ~ g r i c u l t w e  I tow1148 W O r  ROO, of the aOth 
rereion of tho Food and Agriculture Organbation, Roan, 

Fontenot JIP., and MA. Hopkina. 19W, Hfwt of phyrioal i o n  d of l f f o n n t  prrrtr of rations on fwd lot pta~formanuo urd 
digest ihility. J.Anlm.8ci. a41 62. 

Oarntt, Y,II,, H.O. Wkw, 0.0, IOobler and H o R a  Wart. 1978. 
trmted r im atraw for  rminentr. J~krim. 



O . r r e t t ,  #9., I1.O. 'Wker, 0.0. KoNar ant1 M.lt. ikrt. 1979. 
Response of rumintints t o  d i e t s  aantalnln~: rod$- hydroxide 
or aaaonia t r a i t e d  rice straw. J*Anin*Scir 48: 92. 

Ouratt, W.'f. , 11.0. 'Biker, (i .U. Kohlor, 4.C. !*lea fr., h.P* 
Q m h ~ ,  ?lr.ir IPlst and S!,R, Ibrt. 1974. Matritlvsr v a l u e  
of ?!aOl! end Nl* t ra  t a d r i c e  straw. J. Anlm. 9ai. 391 
XM:! ( ~ b ~ t r . ) .  

Oar r i aus ,  R.R, C,O, Little and H.'.J. Wadley. 1967. ,svaboan 
value? fed in d l f f a r e n t  physicti1 l'ortn8 ns wintering r a t i o n r  
for ateera, J.Anin. ?el .  %1 836. 

0111, R.:J. 9 and s.s. 0i11. 1976. ~Pffert of feedint! urea supple. 
mentd r a t i o n  on n i t rogen  fractione in t h o  rtaen of bufltt- 
100s. Tne. J. nn fry sci. mi 17. 

Owdon, A.A., and A. Chesqon. 1QiSR. Tho e f f e c t  of p r o l o n q d  
a t o r a f e  on the f l i f l e q t i h i l i t y  nntl n l f fogen  c o n t e n t  of' 
a w o n i a - t r e n t d  barley gtrnw. nnim~l'eed sc i .  ~ n d  'Pechnol. 
81 147. 

Ootaulenko, %R,, 1.5. F d o r o v  and V,:!. Xurilov. 1977. Feed- 
' i n g   hoop on pellets(t1tfir.  ah st^. Rev. 471 6 W  n). 

Gray, 1 .V., nnd A*;', Pilgrim. 1960. Qlgest ion of n i t r o ~ e n o u s  
compounds by ruminants. PTature. 178: 94. 

Oral, P'.V., A * ,  . Pilgrim ant1 R I A *  iBller. 1WP. 'lbe digegtian 
of food stuffs i n  the a t w c h  of  the B ~ G U P  and the paasage 
of d i g e s t u  tluo~&h i t s  cmpar tmenta ,  2. I4itrogenol\e com- 
pounds, ?rit.J.Nutr. 121 413. 

Oupta, s.:?. 1966. m l c h m e n t  of poor q s i l i t y  r o u g h g o 8  w i t h  m u  
and nolossem to cons t i t i c t e  a mintmanee r a t i o n  for r u m b  
nants .  Froc.An~Nutr.Res.wOrkBIpbl C o n f  . I.LeA4Re 8 lS# D W  

Q~pta,  DOC., and KIP. Pnnt. 1980. @otith of fildlgenous ~ n d  
mom-tsd lambs in hot em1 arid region. Ind. Vet* J. 
678 8 2 l e  

Oupta, q.pl., $.A. man and V.rl. Hu~thy. lgtO. Wmen d igen t ion  
etudlea on feodlng urea-nokisses rnriohd crr~recll s t rnws to 
a d u l t  r m i n n n t e ,  Indovet .  SO 47; ??3. 

Olpta, R.N. V.N. Marthy, s.A. *an and %Po Hiahla. 1969. 
(1 Rmm igwtibn fitdies on lmprov%nc t h e  feeding  q u a l i t y  

of ooarro faddam hy urea and ~salesrrer, lmprogmtion. 
Ind. Vot.;t. 468 f B R .  

O l g b ,  9.W., 11. b t y n t h y ,  9. Fi. Chhabra and 9.K. M n j b n .  19% 
Ura a# a role rourca o f  n i t rogen  I n  &rwin~ buffslo aalvar 
fd a baa1 raqhaqu of wheat f i t r a w  - I t 8  eff rc t  on $ah- 
brbll l ty mawth rate,  J .  Dairy Wi. 148 7. 



ftd jipurr iotou, M. 1Og2, Tho eifec t of almonlation u l n g  urea I on t intake and nutrltlva valw of ahoppd berlrjf atraw, 
-8s and Forage Saience, 37: 89, 

Ikrtmn, ReR,, D,L. Stahell, R,O, Iiollman and L , I t  lforn. 196% 
iEf 'act of s t l lbrs tarol  a d  pelletlng a t  tuo concontratw 
t o  rowhage ratios on the perfonaenae and carcasa qml i ty  

of fattening l a m b s ,  JoAnlm.sci. 18: 1114. 

Tlatah, C .re, and Y,Q, Meaon. lW2. Effect of d l f fe rmt  lwrlr 
of aana wlaases on nitrogen nnd onergy utilization In W(H 
rations for steers, .T,Anln.';Ci. 3E1 884. 

fkr le t t  F.S,,  Re'& Itemken and ROT. bevfs. 1960. Eff'ects of 
peilrta0 hay. on the arowth an development of d a b y  
heifera, J.Dalry sc i ,  431 lW8, 

tfalnaarnn, W,v,, and E.H. Tlenks, 1977, Cane molaaaes! in oat t l o  
finishing raticns, J.Anim.$ci, 461 13. 

IIarrera-Saldana, f i e ,  3 ,Cr Churah and It. iJ. Kellet~~o 1982, 
afi'lklt of mmonlatlon tratmnt on intake and nutritive 
valua or wheat straw. J.Anh.3ci. 641 805.608, 

Iilndrrs, li*O., and F.0, Owen. 1968. Huinal end port rrainal  
digestion of a lfalfa  fd aa pellet8 or long hay, JoDam 
xi. 611 1%2, 

Bogan, J,Pe 1961. "*"P tian of anmonia through the rmen of 
sharp, Auste Je3i0 09cie 141 w e  

Morn, O,Y., D.0. mt@tmldrr, QeHe Manor, C.L. stroetor and 
OIL. Molaughlln, 1983. muonlation of wha t  atraw d 
nativa graaa lmy dmln~ baling of large r o d  blrs. krh. 
Fwd 901, and 'hahnol. 8: ~ E I  

Hortan, ~i,M.,7, 1978. ma l n t a h  and dlgestibll l ty of anmonlatal 
arreal  straws by aatt le,  CanOb,Anim.3ai. 58: 471. 

qorton, 0.M.J. 1979. Fmdlng valw of rntiona amtelnhg nm- 
groteln nltr m or natural protein s d  aanoninted straw 
far beef c r t t  "P a, J,Anin.Sci. at m, 

&rtm, Q.H,J, 1QR1, Carsposition and d l g ~ ~ l t i h l l i t ~  of aaU 
-11 Uarponents i n  c m m l  straws aft* trcwrtnmt with 
anhydrow rumonfa, CaneJ.Anig*9~i. dl: 1089, 

Rortoa, 0.M. J * ,  pnd 0.M. S;tsray. 1979, Effmt of anhydrour 
umonln t r w t w n t  on the intake and dlgmtibi l i ty  of awul 
rrtraws by ataers. J.Ania.Soi. Ucr I S e  



Horton , 0.H.3,, l1.11. Ylaholson and b. A. Christensen. 1982. 
knonla and fiadiuar hydroxide treatment of wheat etraw 
In dletr  for fattening steers. A n k . r ~ d  Wi. 'Lbahnol. 
71 1. 

Ilubrr, J. T. and O.P. Santana. 1872. Aamonl8-trsetd ea rn  
allage !or d a m  cattle. ~ . ~ s i r y  set. at 400. 

Huhtrnen, CON. F.J. Carloton and I1.R. Robert~r lse4. Calrhon- 
dioxldr u&li.atlon by rumen dcro-manisaa.  J.met.68~ 
749, 

Hungate, R.3.  1966. 'Ihe Ramen and its Miorobes, roadrrlc 
press, mew YWL. 

IWdov Ti.A,, !i.V. Makeror, I f .  BaglSOV and O.F. iblokoltretlr, lh. cotton seed r e s~ t~uea  , f-8 fir m k u ~  sheep 
(Nutr, Abatr. R e v .  471 %3E q). 

Ibrahlm, B.A., and J.R. I n g ~ l l r *  1W1. Ufect of varioun row 
ghage solrrees in u a p l e t r  f e d 8  on m i l k  production, cmpb 
sit ion and rmen rwtabolism of da l r y  oowa. Can. J.Anlm.Sa1. 
a: 669. 

Iahhaponanl, 3.3. and Q.S. sldhu. 1906, Relative prfmutnce 
of Zebu oatti. and !W'*alo on ip.a and non-war rntbru. 
Ind, J .b l ry  Sol. 1 9 8  33. 

Ja;~.surlyr, H.C.Il. V.R. Hehra, R.8. Dsss, DIIO Vena and 
n.P. shah.  lh. note on t h e  effect of urea i.pegnatloa 
of green mahe on d l ~ e s t i h i l l t y  and ' F A  amaontratian in 
growing huffalee calves. 1nd.J.Anlm. gal. W)$  1130. 

Johrl C.s,, s.K. R n j h a n  and 8.11. Futhak. 1982. gffet of 
d inerent  i e v a a  of aolasaer m d t i t u t i o n  on u t ~ i m t i o n  
of ma-impagmted *at atraw (shooan) hy male buffalo 
c.1~08. 1nd.b.Anim. 1. 6688 12. 

Jordhan A.M., and Hail* Ihnke. 1966. Wfoat of hay pollrts, 
ei1et.d ear corn or amplete pelletrd ration. on the f e d  tt p.rfwmance or l a m b .  &inirn.~ra~. 71 a30 

l h lng i ,  B.K., J O E b  mtrgile and FI Blrndstolr 1981. Mffermt 
rourcer of . a ~ ~ o n l a  for roving t h e  nutritive value of low "p q u a l i t y  roughages. Anh.  ood sci. hchnol. 68 377. 

maf'mnnn, w. 1979, pmt oln Metabolim in high prod wing miry 
Cw8, In "Nutrition of the high Producing Da- Cwn. 
Bd. mother, Butkr W t h s ,  London. 



IR.rl, LOCI 1982. Nutr iont  Heqtllramnts of  Hminents  in 
Developing Countries. I n t e r n r t i - , n a l  Feeds tu f f s  I n s t i t u t e  
Utah & r i o l ~ l t  ural m a r b e n t  sttat i o n ,  Utah s t a t e  Univarrity , 
b((On, 'fkh. w m ,  'J.9.A. 

Karrm, J o t  and E. Coxworth. 1978. Tho amaoniertion of straw, 
Can. 3. Anim.Sair 68t 806 ( Abetr.) 

Keslm, &Q,, Po'?, Chnndler and A.;L m n e l n g .  1067. Jhy 
nolessas product uslna m a t e  paper ar base f o r  p o s s l h l r  
f e d  f o r  e a t t l e .  J.bi1ry mi, 801 1996. 

Khajurln and Yon. Wadqrl. 1976. S r fec t  o f  prooesainp: wheat 
s t raw and urea rpppleprent~ t i o n  on i t 8  n u t r i t l v o  valltr. 
Tnd.Miry !lei. 2 8 8  196. 

Floaterman, r2.y~r., E.R. G&ry and R.R. Johnson. 1900. R u t r l t i v e  
v a l w  of mixed dry feed ar t h e  sole r a t i o n  in t h e  long, 
grotmd and pellet& forms, .To Anl~n~Scl. 198 1271. 

IOIIpp, #*Re ,  0.n. *lolt and  '?.t, Lachtenberg, 1974. nnfiydroua 
a m n a b  and propionic RCM a8 hay preeervatlvoa.  Agron. 
3 0  661 8!?3. 

Knapp , 'I.Il., r).1'. 'olt. and Tr.t.Lochtonberg. 1978. !by preaer- 
vat  ion nnd c l u ~ l i t y  Improvement by 8nhflrous .aa rnia * a n t  
nent. Agronomy, J. 67: 766. 

modt, con., Jon. l d i l l i a m ~  ant' J o  nrihallgh. 1960. Amonlated 
canr  molass~ss i n  the r a t i o n s  of d a i r y  wlvas. J o A n i a  
:;eiw 9: 661. 

Konkriat, SIT., Ro W o  .%anley and Morlta. 1960. d'frats of feed 
conta ining nolassos fed  seperately awl t o r e t h e r  wi th  

r0'41 ;age on d i g e a t l b i l i t y  of ra t ion .  Volr , t l le f a t t y  aoid 
prm rlction i n  rumen, milk ofluction and allk a o n a t i t u o n t r  
(sutr. bhstr .  Rev. 368 a ( 3 r  

K w a l r k i i ,  KOr?. , FIT. Vpdnyk, ;!, :. L p u b l n o t s ~  YA, YeA*  Fknkonech 
n a p ,  E.F. Yurchuk, N o G ,  '.'altar, Yo. rtalzh and V.V. Bhlfodyak. 
198). Hfwt of s t r u c t u r e  of complete f a d  r i x t u r r s  on 
metabolism end produc t iv i ty  of cattle (19utr.~batr. Em. 
61: 496s s), 

b i r h n a  Hohan, D.V.G., and G.V. F a g h ~ m n ,  1974. Effec t  of 
dietary protein love la  on t h e  ruminal n i t rogen  f rac t lon ln#  
i n  the a a t t l r  and bd*'aloes.  Ind,J.Anlm.Scim44s 610. 

U n ~ e r  , paw., 0.8. s idhu and 1.s. %rtlya. 1869, 7 t l l i z a t i o n  
of n i t r o g e n  and pdueC10n of ~018t f le  f ~ t t y  a o i d s  h t h a  

m c l  Zrhu (m 
a fandln r e g h e n  

4 6 1  ~ O S .  
wit 



Leach* 8.1'. 9 and P.T.S. Pi@terSbr l@68. Efeot of urea on u t t  
l i v a t i o n  of poor 11 t a l l t y  r o q b ; e  by rtwrs ( rJut r .~bst r .  
Rev 388 1601 ?) , 

L ~ s h i n ,  s.Cl., and 0.1. Levtrkhin. 1879, Effect of feeding 
method an d i ~ 0 ! 3 t i b l l i t y  of n u t r i e n t s  and p o d u c t l v i t y  m 
younC; c n t t l e  (;latrl Ahntr. I\ov. 611 lE81 ?). 

~ e w i s ,  n, lW6. D l ~ a u a s i o n  of p p r a  talker, 0, J. 9 R.B. 
'Tun:yat e, '?.:I. 7lackbwr1, A.R. Abou Akhada and A.C. 9. 
Ibrner. p h y s l o l o ~ y  of diges t ion in tho rumen. a* b9 
Dawherty, R.'Y. -ut:erworths, 'arhington. 

Lewis, 3, , K, J. all anil 2.F. Annison. 1967. S .udies on the 
p o r t a l  h l o d  of sheep, Ahsorptian a? amat onk i ron  the 
rimen of sheope niochem, 3. 6 6 r  887, 

Lindahl,  Ivan, 1.. , en7 R.E. Davis. 1956. Sffoct  of p e l l e t l n g  
on t h o  d i g e a t i b i l i t y  Of lamb diets. JeAnbeShi. 141 1816, 

Lindlihl, Ivan, T,. , and P. J. 1.eynolds. 1988, Effect  of p e l l e t i n g  
on the ahomical canposi t ion and d i g e n f i b i l l t y  o f  a l f a l f a  
meal. J.Anim.sa1. 18: 1014r 

Lingo Iiedjy, M. 198%. 9tud i ss  on the u t i l i z a t i o n  of d r i e d  
pulp, a waste by-podiwrt from paper mnuflraturlng inadstry a r  

a colnponent of ahdep ra t ions .  U.V.Sa. & o r i s  r u b i t t d  to 
d.P.Agric&t urn1 University. 

U f g r w n ,  O.P., and X.X. Otagaki. 1960. me n e t  energy of 
hlaak s t r o p  mlassrs for f a t t e n i n g  s t a e r s  as b e t m i n e d  
by c m p a r a t i v e  r loughtar  teohniquea. J.AniakSa1. 191 2B8. 

Long, T.A., A,% 'Jelsan a d  A. movicrrr. lW. *dSf.ot of 
grlndlng and p e l l e t i n g  on t h e  d i g e s t i b i l i t y  of a r a t i o n  by 
lrrahrr J.hLnim.Sc1. 148 813. 

Lowlor, H. J. and J.O' ,Clhm. 1878. mlhr a f fec t  of amonlatian 
on h e  l n t a k ~  and n ~ r t r i t b e  m1.e of atraw. t(nlm.Pand 
X 1. Technol. 48 U Q r  

Lurdi, R.9., and Mer!, IPasdan. 1982. lbtol m d  m r t i a u l a t o  
nltrofln f 'ractians, pH a d  !!FA I n  the r m s n  of ew and 
buffa loes  on urea baaed diata .  fnd.J,I)eirp W i r  368 30, 

nahdalik,  W. 19#). The uae of pe l l e td  f w d n  in c a t t l e  fatton- 
lng ( h t r e  Abatr. Rev. 8111 1305 P). 

Mather, I\.E., and C,-, %dm. 1951, Molasaru a6 a P ~ P ~ R C O R ~ ~  
for gain8 in the r a t i o n  of growing h e i f u s  and nilking 
oows, S, Anlm. sat. 108 lO!56. 



Wither R. X., J.3. Tockett and ?.Re Poulton. 1963. Tho valm 
o! .olassn.r T r n  increasing the intah of hay and toel 
nutrients by d a i r y  c ~ t t l o .  J.Anim.sc1. 121 9% 

Mathison, Q.r:1., and L.P. l~ll l lgan. 1971. ?Tltror:en meta5oliea 
i n  aho(9; . alto J , ' tu t r .  E r  351, 

"cCrosky, .TOR., LIT. Pope, Dom. rjtephena and raorp;e Wallm. l96l4 
sffeet of pelletlog steer fattening riitions of differant 
concentrate t o  roclghatte rritiob. J ,  Ankar2cir 20: 42, 

McDonald, 1.W. 1948, ' f ie  ebeorptlon of smmonla the r u m  
of sheep. rJiochtic, J. 428 584. 

McDonald, I.'A. 1962. 'Ihe role of mionle i n  rminal digestion 
of ~ o t e i n .  Siochm* J o  811 64. 

Megcad, 7.3. 1990. Simplified p a l l e t d  and haylaze diet far 
purebred young flne fleecad sheep (Y~tr.Ab8tr.ReV. 801 
4368 q), 

Hehroze, A.Z., Sli .  Crslrov and I.% Nchnald. 1977. Ihtw 
of rumen formrntatlon i n  relation to amonin concontra- 
tion. mlt. .T.Yutr. 38: 437. 

Meysr, .T,ll., R.L. Oasklll, G.", rstoaws and ';.C. 'air. 1959. 
Infllrenco of pelleting on the  utllizcltion of alfalfa. 
J* Anim.?cfr Mt 336, 

Miam ROY,, and O r S ,  iianhotra, 1969. Influence of energy i w ~ . , o l ?  on the utll iult ion of pro t~ in ,  urw 
nitrogen by oat t le  and buffaloea. J.Anim.Soir !288 107. 

H l . ~ w l c k i ,  K.T. .., ",'L Owens, K. %ling an(' G o  rklrmttr 19130, 
T h e 4  amon* release f o r  steers. J.Anlzn.Sci.El: 698. 

Hooro, L s A r  1964. ~;yrpo@i~m on forage utilization, nutritive 
value of forape as aff'ected by phgrlcal f a m ,  Part 1. 
J.Anlm, Scl. s r  

Moors, '4.E.C. and K.w. Xlng. 10E8. Determination of lntra- 
rumlnal distribution of aaluble nltrosen. S,Dslry Ycl. 
411 1481. 

Moselra Ihero ,  I., RJ.Joee, Jonc A.C. V i l l r ~ ~ b o s ,  C. V-a 
Gilberto and 0. ?lava. lW77. Bfect of moloasea alone 
and molasses + urea on apparent d l  es t ibi l i ty  of pangola L hay in shespa nlol. Abstr. 838 18 

Wortls, PI J., and D.N. Mount. 1980. Nutritive value o f  ground 
and/or amuonhtrb awn stover. Can,J.Anim~Fjoi. fK)l 38'70 



Rabi, 3.0. 1(IM. lOutritiona1 studllLs on eheep un<f.r range 
aonditionr.  2. Live might galn and plane of nu t r i t i on  
of graslng sheep. 1nd.Vet.J. 641 644. 

Wational Cammisalon on Agrluultwe. 1976, Part V I X ,  .An-1 
limbandry, Gmsh~lent of India, Hiniatry of Agrlcult urs 
and I r r iga t ion ,  New Delhi, pp. 382. 

Nelrar, n.D., I1.D. J3llrcoy and B.3. Morgan. 1WB. Sffect ob 
feeQln(t varying forage t o  conaentrate  r a t i on#  t o  l ac t a t ing  
dab7 cwa,  J.r)alry qnl. 611 626. 

Welaon, I.r,t., I.O. Rwh and T,.T. IClopfenrtein. 1988, Protein 
supplementation and auunoni~tion of wheat rtrsw for growing 
rtrors. J.Anim. Scl.  58 (!'l~pplr I) r 447 (~hst!'. ) O  

"anova, 1. 1979. Ef 'rcts of t h e  r e l a t i v e  proportions of btrlm 
feeds and ooncimtrntes i n  cauple t r  feeds for f a t t m l n #  
lamM (Yutr .Ahntr.Rev. 491 4787 9). 

and F,,r, Kaalsr. 19RO. r t rwth  and rumen charrlc- 
e r l s t  c r  of r!olatrln steers fed p e l l e t d  or convmtlonal  qOeekl .T*E. 1 

d i e t s ,  J.l)airy Ql. 63: M9. 

Nolan, J.V., a d  H.A. Leng . 1972. Dprumia aspects  of amanl .  
and urea m e t ~ b a l i s ~  In sheep, sllit.J.Nutr, 27: 177. 

?ZaR.Cr 1876. Wutrlenf requirauentr  of IBUy Cattle.  4th M. 
National ~ o u d w  of soisneest Nntlonal Hesetrrah munoll, 
rJpshington, 3.C. 

031, 'hf., D.FI. Uomt and 5.13. I.tin~hr 1877. Alkali troatrrmtr 
of oorn storms t o  incrulae n u t r l t i v r  v & ~ [ u .  J.Anh. ,mi. 
441 788. 

O j i ,  U.I., Do'?. Mmt and Jea. S ~ h a n a n  a i t h r  1W?Q. ?l~tr i t i~@ 
valua of t h e n t i a m m n l a t d  and stem t ruttod oorn stove?. 
11. hum metabolites and r a t e  of pareage. I n h . F e d  
$01. Whnol .  48 U7. 

Orskov, E.R. T.C. FrarO? and JOG.  MWd0n. 1 8 7 1 e  of 
of e a r l s  on r men formentatlon, d lg*s t lb l l i t y ,  

rumination time and flnurens of subau0uroous f a t  in lamb. 
W i t  3. Rutr. 321 690 

b a k w  B.R,, r2.w. Reid, 9.M. Hblland , C.A.Q. -1% and Lee. 
I&. me iwding nllu for r o i n n n t s  of ~ t n w  WMI. 
crop W l a y  and mtu t r ea t ed  with nnh IT ua or worn 

m r ,  ~ i . 0  F e d  Sol. %&to!. 88 3. 
Padq W.D. and P.C. 9huLla. 1981. Wfwt of feeding d l g e a t b  

b i e  erado potein love18 and m r  on rum 1 l q m  ni t rogen  
i n a t  iona ~ n d  v o l a t i l e  Tatty noidr . Id,Vet.  J.681 694. 



Pant, H.C., and A. Roy. 1970. Stcadius on t h e  r a m  microbial 
~ o t l v i t y  of buffalo and Zebu m t t l o .  ltndr J.Anlm.Sa1. 
401 660. 

Pant, If.C., ~ n d  A. ROY* 1971. Effect of frequnncy of feeding 
on t h e  r m l n a l  a i c roh ln l  ac t i v i t y .  Rumlnal gT1, t o t a l  WA 
amcsn t r a t i on  a nd molar proportlone of l n d i v l d ~ i a l  f a t t y  
ncidq. Ind. J .  Anln*"~i* 41: B2, 

Pmtson, I?.#,, end .T.A.-. Cjrith. 1913. The u t i l l s a t l o n  of urea 
In t h e  bovine rllmen. 2, The converalon of t o  amonla ,  
?lochem. a. 371 708. 

Poretjagen, r. P. 1966. Sf Ye; t of carhohydrat l s t q p l m e n t s  on 
ni t rogen  zneta hollrsm in  rr:ninrrnts (Tutr.Abstr.Ilev. 371 7=), 

Per ry  T.W., V.W. Tbeson, M.:I .  Kennlngton ant1 Claud0 farpar. 
1959. Pollatad emplate ration. for f e d o  lambs. S.Anlm, 
SCI. 181 1M. 

Petarson, J.A. S.J. Idopfonstoin and H.A. qr i t ton .  U81. 
nia  tre~trnrnt of' caon plant rerrldues. D l g e s t i b i l l t y  and 
growth rfltea. J.Anin* SCir  631 1692. 

Phll l ipaon,  A.'C. 1842. 'Ihe lnfluenuo of pH and organic  acids 
in the  runen of sheep. f.S~pt.ni01. %31 316. 

Phl l l lpson ,  A. T., M.J. lMbeon and J.II. -ackbUWl. 1M8r A s a t  
a i l a t i o n  of ammonia ni t rogen by r m a n  bacter ia .  Watrvr 
1fBt 4020 

 licko ova V., J. ~ t y l o u n ~  F. Zejiaok, 2. Hlskovnltg and J.PolS. 
I Q A ~ .  US= of -1st. pal lotan feeds  for rn1v.s in a 
l i t t a r l e e s  housing syatesl (IButr.Abatr.Hsv, 6% %%I7 8). 

prasad, V.R. 1Wl.  Btwlles on t h e  r e l a t l v e  l a v e l a  of o a r l o u r  
n i t rogen  fiactlonrr and t o t a l  v o l a t i l e  f a t t y  aalda in tM 
r m n  liqrtor ol' buff'aloes fd p l l e t d  PRtlOTIr ?t.V,flo. 
'L)rsais a u h l t  td to  A.P.Agrlc!lltural 'b lvers l ty .  

Rai, d.f i , ,  and MOD. Pandry. 1979. ?Ienrronal v a r i r t i o n  ln r m r n  
a c t  l v l t y  of browsing gonts. If .tQltrogon f inct lone, micro- 
bin1  concentrat ion and t r a n r m l m s a  aat i v l t y  in r m e n  
1 Indo J. Dairy 8ci. 3% B Q r  

Reddy , D.'l. l 9 R l .  prooosalng of o m p l e t e  foods f o r  r urninants 
~ l t l l i r l n g  fo reg t  ass and Apo-tndl is t r lnl  by-prduct8. 
P ~ . D .  m e s i a  8ub !f ttd t o  k.P.&ric , t l t~&Il  Thiveraitp. 

Rlddy, OoEoIG 1981. st;tudler on t h e  d f w t  of feeding ooaple te  
p a l l e t  ed r a t i on8  t o  rhaep. M.Vesor Zhasis 8~bpJittrd t o  
A ~ P . A g r i c d t u r r 1  Lhlverslty. 



Wdy, K.J. 1983. Protreoelng of omplete pellotrd food &ill- 
ring foseet grrsn a d  agro-industr la1 by-prdt&cta for sheep. 
Ph.n. Thelris r u h l t t d  to  A,P.Atp-lcult!~lal I ~ l v e r s i t ~ .  

R d d y  T,V,K,, a d  0.0. TTrlr. 1971, studies on runen function 
#at. Ind. J. lnL.  sol. 418 462. 

Red iy, T,JDp and Q@S'r  Dighavan. 1976. Mfocta of level of i n t a b  
and time of sampling on r m h l  nitrogen fractions i n  cattk 
~ n d  b~rfl'aloes. Id. Vet. J. 521 106. 

Reddy, Y.fl. ,  and M,R. Reddy. 1W8, Xilization of d e h d l d  
ground trrmarind reed ( in the aoncen- 
tmte feeds of oroae-bred v w  ca ves. J. Anim.3ei. 48: 14. 

I~eddy, T.K., alxl rf.H. Heddy, 1979r Studlea on the ut l l l ia t ion 
of urea-mohsser emiuhed g d d y  strew and taptoea reelduo 
i n  lamb retione. Xnd.Vet.3, 661 800. 

Heddy, M.R., and b:!. Heddy, 1981. Complete rations for  eheep 
utilizing crop residues and Agro4ndustrW by-produoto. 
Ind. J.Anim.:ici. 611 46E. 

Heddy, V.A., und M.b Reddy, 1982. !itudire on the  utiliaation 
of fallen tree lmves a s  roughage aource for  sheep. 
(Ihder puhlicatlon in the Ind.J.Anim.Su1.). 

Raynoldr, PJ,, and Ivan. L. Lindahl. 1860. Sfo4.t of pe l le thg  
on the dlgestibillty of hay by sheep. J.Anlm.3ul. 19: 073, 

Roffler, R.Z., C.G. gahwah end L.D. Sgtter. 1W6. Reletlonehip 
between rmen ammonia end F?P# utilieation by rmlnmts.  111. 
fnflmnce of intmruminel urea lnfueion on rmlna l  ammonia 
concentrs t lon, .7,l)airg ':c 10 59: RO, 

R o d e ,  whitmey and Torry Xlopfensteln. 1974, Chamicaln far 
trw tinq orop re8 i d  tierr, J.Anfm+Soi. 39: Sl. (&be tr.). 

Rubio, C.E. 19780 Comparative affect of cam wl.s.taa and 
aaorava meal on utilllration of urea i n  feeds for ruminant, 
(iJutr,Abst, H ~ v .  801 3686 '3). 

Rurry, TISe, P.A. pelthorn, J. mnd and H.R. Oltjen* 1970. 
Influrnue of l e v a  end type of d i e t  on ruminal pil and VFA, 
respiratory rater and Wl pattern of a k a r r .  JoAnkP,GClr 
318 608. 

Sungor P.F., R,P. Le~lenagre K.3. IimdriX and H. Gearerte 
198~ a* J?,, fibra and nitrogen d i  ention of amonla- f td corn r 8. J.Anh.Sa1~ 66(3qpl.1 a 79 ( ~ b b . ) ~  



Sungar,  P.F., HIPI Lamanager and EGG. .Imdrix. 1082 be my 
mattor in take8 of ammoniotedv arap res idues .  J . ~ n t i l ~  L;ol. 
66 (s*p1.1)1 116 (Ahstr.). 

BbOmm, POI.',, hePo L m e m g a  and K.8. Nmdrix. 1982 am h h p  
draw mvonla  treatment of corn a tover  and i t 8  o f foc t r  on 
d l g m t l b i l l t y ,  l n t ~ k o  and parforaancre Of I k d  orttle. J. 
hias .  Sol. 5 4 8  416). 

Slndov, (1. 7\. Yankor and 2. Alexander. 1W8. Nitragen b l a n c e  
i n  b d l  ca lve8 and wethers l i v e n  o a p l e t r  m i x 4  f e d *  high 
i n  m a t e  roughage md with runno-r o i l r e a l  or u r a  r u p p l c  
mmta {Yutr. dbstr .  Rev. 6 0 8  3884 ?3). 

Saatry, V,R.n,, and JON. Uahajan. 1979. A note on tha  growth 
rate of ~ d d l  and aroau-brd wan- lamb on v h i t e  alover 
and rya grass hay mixture with  and without o a t ~ a e n t r a t e  
ruppltmen@tion (flutr.Abrtr.Re1. 49 t  4l88 8). 

strprthy,  ?I., and E.C. Yrffel ,  10BQ. Effect  o f  IS- on utl l lm- 
t im of low q u a l i t y  roughngoa i n  lamb80 J. Anin* 'Ulrl2S 201% 

84t tc ,  LID., and L.L. Slytor.  1974. Hfect of  .lanronir conean- 
trat ion on r w n  miotobi.1 p r o t e i n  po'duction 
Felt.  J. Nutre 32: 199. 

S . t p n o r s ~ ,  M. 198l. =w d l g e s t l b l l i t y  of o o r p l e t a  d a f r p  
p a l l a t a d  ra t ions .  M.9a. aria r u b i t t a d  to the A . P * B p b  
crulturbl 'JnivcCaitJ. 

aahwrt8, RM. , crnd CeAb Sohoron. 1964. Util i lcatlon of u r r  
by rhoep. 1. Rtes of breakdown of wee and aarbohytlrator 

md & &#g& J.&grlaeSci. 63: 2890 

B b h v  D.D., and VeD. I4udg.t. 1876e Hetabbllo ohangear ln r a m  
08 rn and buffalo.@ kept on r e s t r i c t e d  nd llbral b s a r  
f a d l n ~ ,  Ind, J.Anirae!3al. 4 6 8  l890 

llngh, It., and 8.P. Para. 1980. Qfat of a a & W  ma1 tmn1r.s 
on ~ w t h  rate a d  fwd l j r f i a l e 1 ~ y  In amas-)lPd ~alvea. 
J . b i r y  Sat. 831 3lO. 

Sin@, PI, and # e l m  K m h o  1974. l R u I O a t 1 ~ 1  Of P d d l  8 t n i W  
wi th  mu and mol.rnea ar r ired ibP d a i r y  ottb. Ind. 
V e t o J *  611 090. 



B i n ~ h t  rl.P,, and n,C, Patna~ak, 1980. tkea i n  t h e  aoncrntr~te  
a u p p l a k n t  Tor crosn-*od weanor lanrhe. IndrJ,Anipl.:3ai. 
601 496, 

Singh,  ::Marshan, P."t, Imnp;er, O.3, 7ltlhu, AOt1. Yochar and IOSI 
-\;at la. 19G9. St dy a"  rluclen h i o c t ~ e n l c a l ~ t i V i t ~ r  in the 
b!dfilae ( s g  z e h ~  (B p War nooh 
urea and urea w) -90 ng reglmnr. . et,3ci. ct A.11. 
3V; 674. 

S h b  &OX,, H.Y. Ihan, l i ,V, '?,  :;rivtlstbva and SOIL SriV88t&~6* ia7. f l irt  of a l b l i  t r w t m e n t  of meat  bhoola on 
r men micrcbor~:r~nlsus and ruaen f ernantation pa t t e rn  in 
cross-bred calvea. Ind.J.t~nim.:ici. 478 704. 

Slytar, L.L., L O D O  Satter and D,Ae DblU. 1WQr Hfect of 
rlmlcal a m n i a  concontration on nitrogrn ut i l iza t ion by 
eteora* J.Anin.Sc1, 401 806. 

r,nedecor, Q.W., and W.a. Tachran. 1968. ,Xnt lmt l e a l  Methods 
(6th a,) Oxford and I?$ Publishing t:o., Caluuttr, 

qolaimasn, S.G,, Go:& iiorn and ;>,TI, Ovrn~r 1979, Aolmonlta hydro- 
xiee t re t l t aen t  on whrat straw, J.Anb. 3a1. 49: 802. 

strsr ter ,  ~'.t., and G.W. !lorn. 1W2. rif 1'ec.t of treatraent of 
vhset stmw with amvanin and p a a c s t i o  auld on dlgmtb  

and ce l l  w ~ l l -  canposlt lon. A n b r  Feed (;el. 

Stroetor C,L C,O. Lit t le,  O,Ze Mitchell a, and RA, mtt. 
n luencs of rate of rumba1 adminlatrcrtion of urea 1d. I*! 

on n i t r o g e n  utilization on lasbs, JeAnla. Xi,  37: 796. 

sundstol, F,, S. Coxworth and n.'L Howat. 1978. h p r o v l n q  the 
nl:trftlve va lua  of straw and other l o w  quality roughagw 
by trec~tment w i t h  amonh,  Vorld A n i m . R @ ~ r  I%: 13. 

Spa, &A.  Fjdrolytic activity h the 0Ontmt8 of' ~ O T M  
caecum and bovine rmm. Acta, r\lol,ExpeV.rr.12: lW. 

hgar i ,  0. Kt01 and !re Rmdi. 1966. Dif fault &fie ienoier 
of proteins oontained in rougbger and ooncontratoa for 
runinants, Nature, 371 SJ6. 

hlapatsa, .;oK., 3.C. liar and LC. 3@nr 1940, 'he analysis of 
minoral oharaat mist  ias 3n b i o l o g i c a l  rat as l a la .  Part I. 
'3a tiloat Ion of phosphor us, chlor ine ,  calc iuci, ragnoaim, 
a a d i m  and potasaim In food atuf'fs, Ind.J.Vet.Sci.& A.H. 
lo: 243, 



Teraj, 73.L. 1QfM. Text nook o f  & e ~ t r i c c i l  Technology. 8 t h  Bdn., 
23- 7 -  i l i a  $94. 

lhaspson, .7,Te, '1. W. m a d l r y  and COO. L i t  t l e .  1966. R m l n a l  
VT"A c o n c r n t r ~ t i o n  ~ n d  p e r f o m n c r  of steers fd d i f f e r a n t  
l e v r l s  and forms of hay and grain. J~Animofklr  841 U790 

Thompson, J.T., H.V. qradlsy an(l C.C,Li t t l r .  1907. I J t i l i r a t i o n  
of urffl and p e l l e t d  ra t  long for ~teor9. J.~nin.Scf ,%3r830. 

'Ifmms, O.O., J. Loonerd, G. Hartraan and .Tat. ~'annorn. 1960. 
Tfffe t o f  vnrious roughage concen t ra te  r a t l o r  in p e l l e t e d  
RnO norwpellet  -4 r n t  ions on wlght gain of lamhs. J. Anla. 
riel. 191 9a. 

Tohria, V,, Y, Toramhima and 9.1. Toh. 1970. Bfkct of p r o a t  
s n l n ~  conditions on t h e  n u t r i t i v e  v ~ l u e s  of m n i a  trsatd 
r i c e  h l ~ l l r  and r l a e  str~w (rlutr.Abstr.Rev. 488 8118 s). 

'ohria, a,, Y. hrhlshlhiaa a M  H. I.  oh. 1980.  facts or ammi. 
t reatment on cellulose digagt ion and arlgar p o d u u t i o n  of 
low q l la l l ty  roughage (~lutr.Ahstx.Hev.5Ot 1813 79). 

Tro, ?,V. 19GP. D l g s s t i b i l i t y  and f d l n g  varlu, of long, 

S round and p r l l a t o d  and late Out hay (nutr. ~ b . i t r .  Iiev. 
8: 6836 9). 

Turn*, A.w., and Vets. Hodgrtt8. 1966. Buffer s y r t a n  in  th 
r u e n  of ' the r h s q .  1. pIf and bharbonrte ocmaenOation in 
r e b t l o n a h l p  to PCOg AUQtr J.&ri~R08~68 U8. 

Utlay P.R., W.C. ''cCormic, M. B., HaCullough. 1980, A r m m i .  
&wtmnt @f oo(ist.1 N m d a  pram hay t o  i m p o v a  d l g e q t h  
b i l l t y  (Nutr.Ahrtr. R e v .  80: R6). 

Van m a t ,  P.J., and L.A. Mom@. 196150 UW Chrrical mothads of 
o n a l p a i r  of forage for t h e  purpose of mediating n u t r l t i v a  
value. prw.9th I n t ~ ~ ~ r s l ~ C o n g ~ 8 a 0 0 P a n l o ~ P a p ~  td0.4M. 

Veira, E.M., and O.K. Maolood. 1980. SfToct of physlual  faa 
of oom and urm agp l rasen ta t lon  on the p e r f o ~ n c r  of an18 
Abla t r l n  aalvsa. Can. J.Anh. sai. BOa 931. 

Vo*n, !!,,". , 0.K. Haelmod and Jolfr Surton. 19BD. Nutrition of 
vsrnrd h o l r t r i n  calf .  1. PlffroB OF d i e t a r y  protein l w o l  
on rumen retaboliam. J.Anlm. 90i. #)8 937. 

Vtktrorj P.I., 1.F. W b n w  and VOA. Olrlhln. 1871. Fattoning 
at tle an p o l l r t r  ( # u t r . ~ b s t r .  Rov. 48: 4679 T3). 



"hire, Jr. A.C., J. (luggola, (1.0, mhler, n.0, Mlker, JI", and 
r1.7, Carnett. 197". Xmprotrlng d1,gaat lh l l i ty  af straw8 for 
rualnant food by aoqueous am-onln. J.Anim.Sa1, 3fl  109. 

hrrldo, D,R. l % R ,  Symposlm-Vltro~en ~ l t l l i t a t  ion by rmlnant, 
Nltroglerl metabolism In rrmlnant, J,Tbiry %lo 511 %%. 

khller R,A,, F.V, Gray and A,F. Pilgrim. 198". Conversion crf 
piant nitrogen t o  microhlal nltrogen i n  the rum of tha 
8heep. Wit *J.??utr. 121 42 l ,  

Ung,  1'rY.p il. I, nolker and C. 3, Purves 1964. Annonolpsir of 
uronlc eater group8 in blrah Xylan. ~ . J . ~ a n , 4 2 a  2434. 

Warner, tt.c;,I. 1066 a. Proteolysla by rumen aiaroorganisms. 
J.Qon,Mlorobiol. 148 349. 

Warnor A.C,I, 1868 b, The ~ c t u a l  nitrogen source for growth 
o! hetemtroplia h c t e r l e  In non-limiting media. %ochm. 
IT. 6 4 8  1. 

Wlr ,  Ill,C., .To 11, Meyer, '4'1, Garrett, 0.P. Lofgrem and 'I.& 
Ittner. 1969, Pelleted ra t ions  compared t o  a h i l a r  mtiona 
id chopped or ground for stears nnd lambs. J.Anim.$ol. l 8 t  
am, 

IJhlte, T, V., ':r.I,, Reynolds nml F,O. Hemhry. 1973, Influenam 
of urea nnd mkssea on nutrient dlgeet ibl l l  
r o w h  r e  rations by ateera, J.Anln.3~1. 37s 7 42R. Of 

Ulllet, E.L., L,A, Trenke arwl C. Maruyama. 1946. B e  ucre of 
ltrw i n  rations for dairy aowe under 7Wai.n condltlon. 
JoDairy S ~ i r  291 629, 

*&ode, w., and Row. Khodes, 1969, Pelleted ratiorm for runb 
nants 8 8  measwed by d i q e ~ t i h i l i t y  and fatton* expert  
mnta, J, Anlm.3ai. la8 1El l .  

Wright, D.B. 1967, MBtabolissl of peptidsr by rmen mlcrb 
O.ganismr , A p p l o M i ~ r ~ b i ~ l r  161 647, 

wrlght, POL. A,L, mpe and PIII. Phillips, 1863, Pfect of 
phgaica! form of r a t i o n  upon digestlo* and volati lr  f a t t y  
acid poduotion. Jg tlivp and & J,Anlm,soi.%?:S~, 

Y 8 6 r ~  Wnh, K.L., ?. Ilulnron am1 TI PfbttW8OJIe 19131. 3Swt of 
urw level on the prforlsanoo of cat tlr on a molaasea/urm 
a d  rratr ic tsd forage f-dia ~ 8 t - r  Tr~,;Anirn.I>r0d.Cit60r 

Bfrm, 8,Y . 1980, Treatrent of atraw with amrmnia (NU&* 
1 b 8 t r . b ~ .  Or 6181) 



APPENDICES 



btml n1t;rogm b tho ruarn fluid of upghental anlwlr  vith diffPvnt ratlont 

--------!bur$ after feding - 
0 8  6 0 2 4 6  0 2 4 6 0 8  1 6  

~ I W I I I " " " ~ ~ ~ S C I I W ~ ~ U U I I ~ * ~ ~ ~  



06 a, e n  @ @ s f &  a a , @  e e n  a ! &  o 
re o l o a  e c o , ~ l z  re 6s s t l z  a n  s , l g  e 
@ a , %  ~ c e c 6 1 s z  a w s z  aest n la  r E 



I 1 1O,1 3&0 PkO &2 R6 U a4 10.4 920 %I &I a6 an 
I ge l  a2 27,2 22.4 ~ ( ~ 4  a,o aka a,? t,s a,o $4 UI,~ $8 
I &6 LO e2,4 l0.4 3%8 L2 10,4 $0 %2 a6 &8 &0 at 



Ipttaa mym A n - 1  An- f2 An- 3 A n m  4 
ZILllrl -- --- IIDurs after S e d i n g  

0 B 4 6 0 8 4 6  0 2 4 6  - -- 0 2 4 6  ---- - rS 



Food and Protor~l fitma in the ruen fluid of experlaentrl rairalr on 
dillmat ratim~ 

bbl1 Anleal 2 a n b l 3  hid 4 
Btim bja ----- ,-..------ I D ~  after fedhg ..- 

0 2 4 6  0 2 4 6  0 2 1 6  0 2 4 1  



pH of the r1=n :'luiA of experimental an-1s m dZfiersnt rations - ------)-LYIIIIII--- 
- .I - 

An- 1 ~ n - i  2 ;a-i 3 A n h d  4 
Ration Ism --- -- -- 0 - -- Xoit-s &tar r a ~ d l n g  ------ w 

0 8 4 6 0 2 4 6  0 2 4 6  0 2 4 6  
w - - - -  -- ----- 



. . - , - , ~ - - I f o @ a  attar fdhg ...---... 
0 2 1 6  0 2 4 6  0 4 6 0  2 4 6  



1, GI V. l7araaa ReAOy, was born on June 4, 1948 to 

Int. Akkanna and , W i  11.~1 Redfly i n  .Tan~rdhAnaprlrcua, c)ud imdr 

hlq, XZLhna District, Andhra Prndanh, 7Mln. I mrrld 

Misa "arndn on *fay 24, 1973 nnd we have two son#. I ohtftinsd 

my %V.sc. degree in 1970 and MaRam(V9ty.) deres in Anlmnl 

Scimce 1n 1973 from the Andhra Prl.lesh i ~ g r i c ~ ~ l t n m l  Thlver~le,  

I joined the A.P~Agrlrultura1 'hivorsity as a staff ~embrr 

in tha D a a t y  of' Veterinary ",ciencr In Octohrr, 1976 end 

a t  pregent I nm worklng as Assiu.t;ant Hsswrch Offlcer ln 

kll IndLq Co-ordinatd Heseeroh Project on Utll i~utlon of 

Agricdtural by-prod AC to,  College of Vet;mlnary t;ciancras 

HaJondranager . 
1 was armrdod Jtaior and ;enior Researoh Fellowshipa 

b J the Indian Coinoil  of Agrio4tural Hsaenrch, W t w  Delhl 

during my H.~c.(\iety.) and Ph.D. TtLdles. I uorked for 

my Ph,D, Degree i n  Anisaal ';oi.ncm (Feed Teohnolw) mder 

the able guidance of k. Ff. R a j  Heddy, Professor of Feed 

Teahnology 


	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000038.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif
	00000043.tif
	00000044.tif
	00000045.tif
	00000046.tif
	00000047.tif
	00000048.tif
	00000049.tif
	00000050.tif
	00000051.tif
	00000052.tif
	00000053.tif
	00000054.tif
	00000055.tif
	00000056.tif
	00000057.tif
	00000058.tif
	00000059.tif
	00000060.tif
	00000061.tif
	00000062.tif
	00000063.tif
	00000064.tif
	00000065.tif
	00000066.tif
	00000067.tif
	00000068.tif
	00000069.tif
	00000070.tif
	00000071.tif
	00000072.tif
	00000073.tif
	00000074.tif
	00000075.tif
	00000076.tif
	00000077.tif
	00000078.tif
	00000079.tif
	00000080.tif
	00000081.tif
	00000082.tif
	00000083.tif
	00000084.tif
	00000085.tif
	00000086.tif
	00000087.tif
	00000088.tif
	00000089.tif
	00000090.tif
	00000091.tif
	00000092.tif
	00000093.tif
	00000094.tif
	00000095.tif
	00000096.tif
	00000097.tif
	00000098.tif
	00000099.tif
	00000100.tif
	00000101.tif
	00000102.tif
	00000103.tif
	00000104.tif
	00000105.tif
	00000106.tif
	00000107.tif
	00000108.tif
	00000109.tif
	00000110.tif
	00000111.tif
	00000112.tif
	00000113.tif
	00000114.tif
	00000115.tif
	00000116.tif
	00000117.tif
	00000118.tif
	00000119.tif
	00000120.tif
	00000121.tif
	00000122.tif
	00000123.tif
	00000124.tif
	00000125.tif
	00000126.tif
	00000127.tif
	00000128.tif
	00000129.tif
	00000130.tif
	00000131.tif
	00000132.tif
	00000133.tif
	00000134.tif
	00000135.tif
	00000136.tif
	00000137.tif
	00000138.tif
	00000139.tif
	00000140.tif
	00000141.tif
	00000142.tif
	00000143.tif
	00000144.tif
	00000145.tif
	00000146.tif
	00000147.tif
	00000148.tif
	00000149.tif
	00000150.tif
	00000151.tif
	00000152.tif
	00000153.tif
	00000154.tif
	00000155.tif
	00000156.tif
	00000157.tif
	00000158.tif
	00000159.tif
	00000160.tif
	00000161.tif
	00000162.tif
	00000163.tif
	00000164.tif
	00000165.tif
	00000166.tif
	00000167.tif
	00000168.tif
	00000169.tif
	00000170.tif
	00000171.tif
	00000172.tif
	00000173.tif
	00000174.tif
	00000175.tif
	00000176.tif
	00000177.tif
	00000178.tif
	00000179.tif
	00000180.tif
	00000181.tif
	00000182.tif
	00000183.tif
	00000184.tif
	00000185.tif
	00000186.tif
	00000187.tif
	00000188.tif
	00000189.tif
	00000190.tif
	00000191.tif
	00000192.tif
	00000193.tif
	00000194.tif
	00000195.tif
	00000196.tif
	00000197.tif
	00000198.tif
	00000199.tif
	00000200.tif
	00000201.tif
	00000202.tif
	00000203.tif
	00000204.tif
	00000205.tif
	00000206.tif
	00000207.tif
	00000208.tif
	00000209.tif
	00000210.tif
	00000211.tif
	00000212.tif
	00000213.tif
	00000214.tif
	00000215.tif
	00000216.tif
	00000217.tif
	00000218.tif
	00000219.tif
	00000220.tif
	00000221.tif
	00000222.tif
	00000223.tif
	00000224.tif
	00000225.tif
	00000226.tif
	00000227.tif
	00000228.tif
	00000229.tif
	00000230.tif
	00000231.tif
	00000232.tif
	00000233.tif
	00000234.tif
	00000235.tif
	00000236.tif
	00000237.tif
	00000238.tif
	00000239.tif
	00000240.tif
	00000241.tif
	00000242.tif
	00000243.tif
	00000244.tif
	00000245.tif
	00000246.tif
	00000247.tif
	00000248.tif
	00000249.tif
	00000250.tif
	00000251.tif
	00000252.tif
	00000253.tif
	00000254.tif
	00000255.tif
	00000256.tif

