
tSTUDIES ON PRODUCTION PERFORMANCE OF 
DAIRY ANIMALS USING PADDY STRAW 

BASED COMPILETE FEED 

Subrnit"t:ed t"o t"he ~-
.JAWAHARLAL NEHRU KRISHI VISHWA V if--~~f'S Jl 

.JABALPUR ----~-
in partial f'ulrilrnent" or t"he requirern~nt"s f'or 

t"he Degree of' 

MASTER OF VETERINARY SCIENCE AND 
ANIMAL HUSBANDRY 

IN 

LIVESTOCK PRODUCTION AND MANAGEMENT 

....,:BY:"' 
AN.JANI KUMAR MISHRA 

B. V.Sc. & A.H. 

DEPARTMENT OF LIVESTOCK PRODUCTION AND MANAGEMENT 
COLLEGE OF VETERINARY SCIENCE AND ANIMAL BUSBAIIIDRY 

JAWABARLAL NEHRU KRISBI VISBWA VIDYALAYA 
JABALPUR (M.P.) 

2003 



I J. ~:,~•'' . _· ·--:· ··-.. •t •rv~l•y• 

I 
... "• \3030! ,._ ·2~<13 /o.lf 

....... 1 ... 1, ·------



De ica o 
My 

Beloved Pa .. ents 



T his is t:o c:ert.ify t.het: t.he thesis en:.ided "STUD IES ON PRODUCTION 

PERFOR MANCE OF DAIRY AN I MA L S U S IN G PADDY S TRAW BASED 

COMPLETE FEED " s.ubmitted in part~el fulfilment: of the rcquirerr.ems for rhe degree of 

"MASTER OF VETERINARY SCIENCE AND ANIMAL HUSSANORY" of the 

J owahortal Nehn.. Knshl V1shw~ Vldyalaya, J aOO!pur, is e n•cord of the t.on,kde research~ 

carried out by S HRI AN:IANI KUMAR MISHRA urde<- my guklance and supervision. The 

subiett of the the$!$ has been approved by t:he Stl..Jd.e.nt's Advisory CO<"l"VT>Ine-e l!rd t:i-.e 

Drect.or of InstrUCtions. 

No p.!lrt: of the thesis has been su~ fe>t ~ny other de.;ree or eli~ (c:e<"tik.et.e 

awarded etc.) or has been p.btshcd I published part h.= been 1\.. lly &c:kno......!edged. All t:he 

asslst.an.c::e and h elp rcc:elved during the course of the investigation no~~ve be-en Cu ly 

~9 
Dr. ~~:~~;ug h 

Chairman of the Adv\so;y Committee 

THESIS APPH.OVED IJY THE STUDENT'S ADVI S ORY CO/'I. t /'l.t iTTE E. 

Chai~n (Dr. V.P. S 1ngh) 

M errber (Dr. D.K . Jain) 

Member (Dr. R .P.S. Baghd) 

M ember (Dr. N .P. Singh) 

·: ~-~:··~_::··~~: ___ :: .. ·. 



This is to certify th11t ci>e t.hesis entit.led ~STUDIES ON PRODUCTION 

PERFORMANCE OF D A IRY A NIMA L S USING PADDY STRAW BASED 

COMPLETE FEED"' submitt.ed by SHRI AN..JANI K UMAR MISHRA to the Ji~"'"'i~.harlal 

Nel-vu Knshl Vtshwa Vidyalaya, J aba\pur In pan:ial fu lfilment o f the ~lrcments for the 

degree o f •'MASTER OF V ETERINARY SCI ENCE AND A NIMAL HUSBANDRY~ ;,.. 

the D epartmen t of LivestO<:k Production a n d M a n agem ent, Colleg.3 of 

Vet.el"'nary Seience end .A.rvmel Husbandry, Jabaolp..1r has be...--n approved o~~he< .::valuation by 

the E.xterni!l E.xarni~ .:.nd by rhe Student's Ad...isory COf1"'fT"ittee ,.fter an .,..,.1 exe,....;nadon 

on tho same. 

P lace : Jabalpur 

Date : ~l l X / 0~ 

Dr. Y!!i:-?h\if>) 
Chairma n o F the Advisory Committee 

.1\.lEMBERS OF THE ADVlS ORV C OMMJ TTEE 

C helr...-...o 

Mornber 

M e m ber 

Member 

(0... V.P. Singh) 

(Dr. P.K . Je!n ) 

(Dr. R.P.S. Baghcl) 

(Dr. N.P. Singh) 

~nchwgc of the Oeparunent 



/Vc:> ap.p4Clp4ia4 <UI:Yid ~ k ~ ~ lk ~14 ~ '---=-• 
to.~tk.~~t.Ce~~v~e~<4r::J~~ 
~ ~ Vf.J. $~. /A.V.Sc.. ~: ,Q,_.!I . . Pl...::b .. ~ ::.<..-.. P~~ 

...d..'!ead. ~-~L'~P~...dM~ ~-~ 
v~ s~ a...d. .4..-...w-:U -"~~ ~~ ....Jw ....a& a ~..L 

--~~f-lu.~~~~. 
~ocuuu::e/.a...d.~J..iptJ.a.t~cz&.Gf1o.co.,..l.it;.Jd 

~tl .. ~o.f~a-.c.~.u~~ !J.....dl~ 

ckw.< 1.4~Mlp"' ~au..~""" u..,........t.kuu. 

'k/W.~~!J~--d&.p~o/~1<>11.. 
~ o.f /:/~ ec..-...;n..i,tt-. ~ P.K. fe:u:..... f.J~ a...d. !Jn.- ck:v-.y. . 
.P~ f.J~ <2.J..d. /.4~ ~ Rf.J.S. Bo..j.J-..el.. f.J~~ and 
-tl.ad.,t4~1V~-..d.2>~ /V.f.J. ~ ,4~(.)~ ..1!~ 
P~...dM~{-a-.~~ a-ui MLp d.--;. 

u..""""'" ~"'au.. "-4· 
!J~~toaciu-~-?~lo~.~.P.$~. 

V-..~ J'.IV.t:.VV. f~. ~ VP. ~. ~ ~ o/ 
V~S~a-uiAA.f~f-~_.....,.~ t, 
~d.4"-4 . 

.9~'"4f 6-UlCe/1..8 ~ lo .2». A/da;...4jo.U,., ,q~p'JO.~. 
~ .4.~ ~ !J--~ ..1!~ ~ .2». $.1</. .Q-.u... ?~ 
01/k-~ o/ V4 .!:d. c A..¥ .. f~. ~ R.S. f/oda.. . .4~ 
P~ ~(J.P..£'~ . .4~ P.~. ~B.S. fjoda... ~ 
.M~ .L!~ dJ.a..o-.. M-.. $ . ~ (..1!~/ ~ Slvu .,1/.CJ.P . 
~~~o.j.P~P~a...d.M~fo;a.t/:.ev:. 

~~...d~~--pod~"""" 
~ 



~f-L'-~~to~~~~to~<:J.P. 
~- :D.. P..N. ~. .!:lvu PV,4. P;U,u. :D.. VP 
e~ :D.. Y..f. ~:D..""·.<:.~-· :D.. .f..!:. 7~1-
u-.-..l.dpu. ~""'9<'1-U...~ 

!l ~ ~ "'<' ~ ID S/.u ~ Pakl.. ,4. J:Joa-. U~ 
~ Ra..-~ .Qa-.,('~ J'~. J'~ a;td.,Q~ fr», tJ~ 
~ ... ~~a~u..~~ 

?h. auUuYt. ~ UJ.. to~~~ lud. d-p ~ o/ ~ j.Y.. 
U..I'>'~A~7~P-f-d(/Y,47P)Y.eAR. j-U..~ 

otf~~q~+ 

?h..~~~.dU.u ~-'2:». 2J.P. 7~ . . P..?..IY.4.7.P. . 
P"W~a;u:;t_.llead., Q.B .P.'U..cl. c 7. Pa-...1-~id.~l~lkrad:-~ 

!lLup-f.ea.u.v..l.o~uu;~/o.~fu-u:4.'2». ~ 

Mid~. Paj.V. 7-u.pd/u . .<:.V~ ~ ~ B./:. ~. U$. 
7t.oh... Rukna. /Y~ PI:.~.!: . .<:.~ ..II~. 7~ 
!<a~ 7~. ~ kfeUL,r ~n ~. MajoA-~ cz.;td, P~ 

$/uJ./a{-~<>1~ ...dl.dp~ 

!l~"'<'~ID"".'.f""'-"~:D..V....,_.~L'.S. 

Su.qh. ~ ~ ~..v-. ~- ~ ~ ~ 
~. ~ ~ U~ ,..,_., S .M . 7~. q..w. ...d 
M::b. Ro.j,ud /- Lluu. ~-

~ai.,w.~.....,~-~~to.M"l4..e~s..:-..:;.t~/A .. ...s. 
M---.~. /lnduta-d/l~~f- ...J.oi.. ~~~-

!l~""'~o/~~ID~r~P~. 
S~.u B.P. u~ ~·d _g,HL_ Muk. S~.u ~ ,u.,. .&&W. ~. 
~d.a p~ ,.,,_ ...d ,4~ ~. ~ ~ lhafU.ku. ...d 
#fa,. Afoku,,· ~-~ ~ ~- q..ta, n<ph---'-....,. 
~~ • .t:~.~-~ . /Y..t...~P~ 
--'-~1-Liuu.~--..L~~u..-a~•t-4-



'h. MaM.. V<k.u .f:l.uJ./4 (Mn). a~~~'"'~' 

~~ 

"'~ ~~"'a~ pou.t. SaJa. ~ ~~ 1- ~""¥""' 
~-.,.u-.~t.,p""'"'~ 

L'ad lu.L""' u.. t.a.t. !I~ '"'!' de.p.d ~ ~ a-uf. 
~ t.. "'9 .uj. .t:-1. q~ M«ka a-uf.~-~ a-uf. 
e~ M~ ~ ack t.V, -..u 14 Sku$. B . ~ fo..IA.a-.:....-l.:u..... 
~ A~~u..-Lt:u....a-d Pap..p-

D a te: il \ C0 }"l.o.c2..3 

P lace: J aba l pur 



1. 

2. 

3. 

4. 

TABLE OF CONTENTS 

INTRODUCTION 

REVIEW OF LIT£RATTJR.E 

Comp lete Feed 

Effect of Different Diets on Digestibility 

• Effect on Milk Production and Quality 

• Cost Economics of Comple t e Feed and 
,\l!ilk Production 

MATER.LALS AND METHODS 

REsULTS 

• Proximate Composition of Expen·rnental 
Feeds 

Rough.age Concentrate Ratio 

• Daily Peed and Dry Matr.er Intake 

Milk Yield and Cotnposition 

• Dz"gestibility of Nutrients 

Economics of Milk Production 

1-6 

7 - 17 

5. DISCUSSION 3 7 -43 

6. SUMMARY , CONCLUSI ON AND SUGGESTION S 
FO H FU"J.~TI-IER W O JU< 4-4 -5 ~ 

8. VITA 59 



% 

•c 
'F 

A.M . 

Ad lib 

AOAC 

CF 

CP 

D.M.I. 

DCP 

d l 

DM 

EE 

e t .al. 

Fig. 

g 

i.e. 

1Nl<vv 
Kg 

M .P. 

mg 

m l 

NFE 

LIST OF ABBREVIA liON 

P er cent 

Degree 

Degree Centigrad e 

Degree Fa~ 

Ante MeridiQ.m 

Ad libit um 

Assoc iation of O ffi c ial Ana lytica l Chemis t 

C n.1de fiber 

Crude Protein 

Dry Maner Intake 

Digestible Crude Prot ein 

Desi litre 

Dry M ane r 

Ethe r Extract 

And others 

Figure 

G.-am 

That i s 

J awaharlal N ehru Krishi V ishwa Vidyalaya 

Kilo gram 

Madhya Pradesh 

Milli gramme 

Milli li te r 

!"-.!it rogen F ree Extracts 



N o. 

NRC 

P.M. 

SNF 

TON 

TS 

Nano metre 

Number 

National Research Counc il 

Post Meridi....m 

Standard 

Solid n ot fat 

Total Digestible Nutrien ts 

Towl Solid 

Vers u s 





INTRODUCTION 

Cattle and buffaloes have b een a n in tegral pan of c rop- li vestock 

system in Ind ian fann econ o m y for thousands o f years. T h e man- land­

cattJ c ecosyste m in the country is based o n natural symbiotic relationship 

where cattle and buffaloes have compl e m e ntary, s uppl e mentary and 

sustainable r e lationship w ith crops. The dro ught power fo r agricultural 

operation s and n.1ra l transport is available from catt le. Thei r dung 

production h e lps in providing organic manure fo r maintaining long terTn 

soi l fe rtil ity as we ll as fue l for k itch en to the farm fami ly (Patel.l997). 

Animal Hus bandry secto r accounts fo r over 2 5-26 p e r cent o f gross va lu e 

o f agri cu ltu ral o utput a n d m ee t th e domestic demand for food and 

e mployment generatio n . 

At present, Indi a h as a bout 2 10 mi llion cattle . whi c h is a b o ut SO 

per cent of Asian and about 18 per cent of world can le population. The 

current buffalo population is over 79 million, w hic h accounts for 5 4 per 

cent o f the buffalo populatio n of As ia and 56 p e r cent o f the world. In 

Indi a crop p roduction can gen erat e employment for the work force fo r 

on ly 90 to 120 days. During the re maining period they virtually remain 

un-employed in w hi c h da iry ing sets right the imbalance in e mployment 

(An6aand Puri , 1997). Tbe large proponi o n of" h uman population (n e arly 

40 p e r cent) is vegetarian, fo r wh ic h milk a nd milk produc ts are of s p ec ia l 

v a lue as they are the o nly sou r ce of anima l p ro tein . 

In ancient time, milk produc tio n was con s idered a by-pr o duc t o f 

bu llock dro ught power , but it is an important source of s upplem e ntary 

in com e and nutrition to the fann family. Availabil ity of regula..- cash from 

the daily sa le of milk h e lps in dairy prod u ction throug h purc h ase of 
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compounded feed. C ro p producti o n is a lso improved through pu rchase of 

fann inputs like bener seeds, fertilizer, pest ic ide!§ , etc . Tbe result is that 

increased milk produc tion lead !S to signifi cant over-all improvement in 

fann production, bener nutritional and living standards of rura l producers 

and the ir families (Pa te l , 1997). 

India is now the world's top mi lk producer with its o utput 

estimate d 81 million tone!;. indian dairy has c hro nic s h ortage of -23 per 

cent green fodder, 35 per cent dry fodder and 44 per cent in concentrate 

requirement. Both q u a litatively and quantitati ve ly , there ex ist a large gap 

in d emand and s upp ly of feed and fodder resource across Indi a (Pandey, 

1995). Tbe deficit in feed nutrien t.s in the country is to the rune o f 46 per 

cent DCP a nd 44 per cent TDN . To fu lfil these defic ienc ies Indian 

Counci l of _Agri cultural Research a ppointe d a comminee to s tudy the 

feeding and utilization of non-conventional source of li vestock feeds and 

agro- by p roducts for dairy animals (Bobade et aJ .• 1998). 

The low productivity of Indian li ve!StOck can be attributed to : 

(i) L ess number of productive animals, (ii ) Shonage of quality feed, (iii) 

Non uti l ization of sc ie ntific method of feeding and (i v) Adverse climatic 

conditions. 

In advanced countries like USA, UK and Is rae l, a s ignificant 

development h as been made by a dopting complete feeding system in the 

ruminants where, the farmers a re h ighly persuaded to use complete feed 

system instead of conventional feeding system . 

According to Owen ( 1976) complete feed implies sel f feeding of 

unifonn mixture of feed ingred ie nts processed in s uch a way as t o avoid 

differential se lection by the animals, whereas Kawalka r and Patle 
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( 1978) prepared pellet comprised of a mixture of both roughage and 

con centr-ate in d ifferent proponions to feed the an im a ls. Raina and 

Raghvan {1985) a lso advocated pe llet feeding i.e., mixture of concentrate 

and roughage to the a nima ls. 

Thus, realizing its importance in da.iry, balanced and economic 

ration for feed ing of animals are necessary to obtain maximum returns in 

tenns of milk, meat and wool production. The complete feed system was 

introduced in the cou n try for bene r and economical util izat ion of agro­

indu s trial and industrial by p roducts. Waje (1996) stated that, it increases 

the value of feed s tuffs and also s implifies feeding, minimizes labour and 

maximizes automution. In this sys tem, feed conta ining roughage and 

con centrates are b lended unifonnly in desired and p roper ratio of 

roughage, con centrate and other nu tri e nts to ensure the nutritional 

requirement of different categories of livestock for i ts various 

physio logical functions . Senger and N a ik ( 1996) emph asized advantages 

of comple t e feed system as discussed in following heads : 

(I) L abou r Saving: A complete feed m ay be processed. deli vered and 

deposited in self feeder by a m echanical device. Labour. thus. saved can 

be devoted to managing and milking the lactating anima ls. 

(2) Imp roving lh e low grade roug h age u t"lli:£.Brio n : In complete 

ration, it is possible to utilize low grade roughage and c rop r esidues, 

which a rc, olhei"'W'isc, of li n.le value w h e n fed separately. The increased 

intake and im p roved nutritive value of low quality of c rop residues, due 

to mechanical processing is m ainly attributed to reduction in its partic le 

size. It is an import.unt factor in complete feed formulation to understand 

to what extent panicle size need to be reduced for improving its intake, 

increasing the dens ity of feed and at th e same time maintaining the 
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desired fat level. The feed in g quality of residues and agro- industrial by­

products including non-conventional feed can improve tremendous!)' b>' 

blending them in complete feed. 

(3) Balance feeding possib le : The complete fee d S)'Stem not on l> 

ensu res improve d u tilizat ion of nutrients from crop re sidues and ag.ro­

industrial by-products but also h elps in developing lo""' cost baJanc~d 

feeds for livestock. In ad Ub feeding anima ls eat a particular fe ed as 

much as like d, r e fusing the unpalatabl e ponion of the ration le ading to 

intake of unbalanced feed, increasing wastage and feeding cosL But in 

comple te feed, ba lanced feeding is ensured for increased iive_,.,stock 

production, 

In complete feeding sys tem with s imult.ane ous ingestion of forage 

and concentrate and avai lability of feed a ll time, the animal can c:at as and 

when it likes and this w ill prevent the development of acidosis a lso, !\.1ore 

frequent feeding spread out the load on the rumen and maintained the 

normal ratio or ace tic to propionic acid this favours the butter fat con t ent 

in milk Balanced feeding can be monitore d in the system of feeding , 

(4) I mproved erowth and production : Complete feed helps 

improvemen t of g.row1.h and production, Complete feed containing 60o/o 

mixed grass supported gro\vth rate of 500-6oog/ day (Reddy and R e ddy_. 

1983 , ) whereas Waje (1996) reported that body weight ga in in ca lves fed 

With complete feed as 'Sani and pe ll ets were 400,(;6 and 681. 1 6g/da~:. 

{5) Co ntro llin g the rarion component rario : Controlling the ratio 

between various components (concentrates : roughage, Prote in: energ > 

and Ca lc ium : Phosphorus) is a problem in livestock feedin g . A precise 

contro l of various r-.n ion componen tS for max i mum gro\vth, meat 
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milk production is required, but, it is very difficu lt when the anima ls are 

offered to eat t h e com ponent separately at free of c h oice and therefore. 

resu lt;::-eithe r m ore con sumption o f concentrate or ro u g hages lead ingto 

disturb the r atio. In complete feed the rat io o f d iffe re n t components is 

m ain ta ined by mixing the m properl y in mash. 

(6) E asy s tora~e : Complete feed can be fonnulated and processed 

into ma.sh o r pe llets or b locks by using loeall y available flllrTTl crops 

leftover l ik e wheat straw, paddy straw. mai~e straw, s u gar cane bagas.es 

and fa llen tree leaves e tc. 

Most ly anima ls are reared o n feed s tuffs,.. w h ich are not consumed 

by h uman beings e.g. wheat and paddy straw and s tovers of m ai::z.e and 

sorghum e tc. Th u s , the anim a ls
1
fed on above f~ru~wi ll rema in e ither 

underfed or malnourished d u e to feed ing of s uch i n ba lanced rotion w h ich 

is being de fi c ient in d iffe re nt nutrien ts. This u lti mately affects p rodu c t ive 

and reproductive perfonnance of ani m a ls and responsib le for making 

economic loss to the owners. 

S ince coun try is in s hort suppl y of feed and fodde r . ther e i s need to 

explore n ew feed resou rces and con ve n t iona l feeds which can be fed t o 

the animals. There is scope and n eed for improvem e n t of poor q u a liti es 

crop res idues by d i fferen t p rocessing technologies. The feed ing of m ilch 

cows and buO"a iOC"S with complete feeds based o n con centrates. mineral s 

and v i tam in supp lements blended with avaHable-crop resi d u es like paddy 

straw wi ll improve the overall performance and heallh of' an im a ls. 

Unde r t h e p resen t s ituation improvement o f stall feed ing syste m 

fo llowed by da iries n ear c ities is found to-be-more prac t icable . The 'sa.n i ' 

system fo llowed by m ost of the dairies suffered from t h e prob lem of 
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imba lance of nutrie n ts in a ration as they do not care to s upply the 

essentia l nu trients such as ca lc ium. p hosp h o rous, v i tamins and protei n in 

balanced way. I t is, th e refore, necessary to balance 'sani' system in 

respect of t h ese nutri e nts, s u c h ration wi ll fo nn a comple t e feed . 

Complete feed for different age groups of animals can be prepared and 

fed to the livestock. The comple te feed, thus , prepared h ave been reported 

to increase the feed consu mption, feed effic iency and m ilk product io n by 

lactati ng c ross b re d cows and buffaloes. Thus , the present work was 

u n dertaken with fol lowing objectives: 

OBJECTIVES 

1. To eval u u te th e feeding system of paddy straw and concentrate 

mi x tu res separate ly, a nd '"sani " system o f fe eding by bl e n di n g 

soaked paddy straw a nd concentrate mixture together for dairy 

animals under fann conditi o ns. 

2. To study the e ffect of above syst ems of feed ing on produc tion 

pc r fo TTnance of da iry a n ima ls. 

3. To study the effect o f above syst em on q ·u a l ity and quantity of milk 

of dairy anim a ls. 

4 . To know the digestibility coefficient of diff~nt feed by digestion 

tri a l in anima ls. 

S. To work o ut the economics of mi lk produ c tion. 

6. To develo p a economica lly v iable balanced feed prepared out of 

locally available con cen trates and paddy s traw as ro ughage. 





Rft:\I!IEW !»IF ILHIEIRA lURE 

Co mpl e t e f eed 

The feed ing qua l i t ~· o f crop res idues li ke paddy :s tra"· and nor.­

convent ional feed ca n be in1 p roved if they a re blen ded into compkt~ 

feed. The concept o f compl e te feed syst e m can ad,·a n tageous ly be app li ed 

for improvin~ th e agricu lt u ral crop residues l i ke: p:~dd:- s t ra" fnr 

deve lopi n g low cost ba lanced feed fo r ruminants. 

Das (20021 r~poned that th e p rocessing .;:-f ..:u tnplch: f._.._,u 

req ui re d proponion i n te> u:li( • .>rnl m i .'>turc n1akc t h e anin1:1:~ :,, .. ::lt .... , .. ·r;. 

bit of offered feed and ensures the s u pp ly o f a ll the nlHri.: n t::> required C.~ 

anima l s for s pcci fi c purposes. 

Nocck ~~ u'- 1 1985 1 repo n e d th :u th<." co"·s fed padd~ stn"' ,-.~ ,..,tht.·~ 

foq~es and grai n separate]~ showed lowered FC:'\·1 yield than th~ .;.;o~" s l~d 

to tal mi xed ra ti ons. 

Tiwari er al. ( 1995). Fou nd that comple te feed cons is tin g o( 30 

p a n s p ad d y s t n n v. I 0 pans bers~em and 60 p a n s conc~ntr~ue nli :>.:t ll~<!' 

containing 1naizc i;I""'..Jin. ri..:<!' bran . mustard ..:ak.,. cOnlln.::O•l ,; .:o.\: . :1~in.:-~:1l 

m ix tu re cnabks b...·t tcr p r u <..l u..: ti o n pcrfunn :.~ • w.; th ~t n ..::,l n ta•l J;r•• u r 

system: 

(b) l "l ili7.3 t io n 0fno.u:-ien1s are incn~ascd. 

(c) \Vastag~ ol feed is red u ced . 
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(d) Tot31 feed intake is increased. R ecom1nend e d nutrie nt 

speci fi ca tio n s of comple te feed ::u·c ro"'--,..j~,~J b (.. t .. ....: •-

S.No. N ut l'icn l Lnctution di e t 

1 . Crude protei n (g/kg OM) ! 130. 0 

1 (a) Rumen degrad able prote in ( g/k g OM) ! S:S .O 

1 ( b) Undcgradablc protein (g!kg 0.'-. I J JO .O 

2. I Crude fibre (g/kg OM ) 160-100 

3. ~ Ether E;.nrnc t (g/kg DM) --~-3o:So 

4 . Propo n ion of forage OM in to tal OM {o/o} 

J (a) For d ie t ba5Cd o n hay/s il ~ge 

!
(b) For diets based on chop p e d or coarse ly \ 

ground :stra-.-.· , 

Owe n. 1976 

Punj ( 1994} reponed !.hat crop residues li ke pnddy straw and o ther 

n on-con ventional n,:ucrial s is u sed for feeding of anint al s and thu s 

shan~'» ... of fod c.h:r can be nh:t to a large .:'t..:nt 

P a l e r a/. ( 1999 ) found C P. EE, CF. ;...' FE and to ta l ~h o ( pudd:­

str..tw as :::! .9 4. I 37 3 7 .37 . .;Q 32 3nd 18 per cent respc: c ti v.:: l:-. "·hereas 

Das and Ghosh (:::!00 1) reponed n.s ::::!.86, 1.20, 33.2 , 52 .88 and 10 .76 per 

cent respec t ivel y. 

Yadav er ol. ( 2001 } found CP. CF, EE and TA o f padd y str~n-. as 

2.5. 40.95 , 1 .5 and 12.35 pc rcem respecti ve ly. Redd y and Reddy (1994 ) 

nlentioncd that blending o f concent ra lc and ro u g h age in to conlp lc tc t'ced 

as bent.:ficial. '"-'h 1c h inlprov ... s its nutritive -.a lues. 

11811 



Agnew (1996) compared the feeding of complete feed with 

sep arate feed ing of fodder and concentrate tO the anima ls and reponed the 

feeding as complete feed to the animals is better in a ll respects. 

S inghal e t a/. ( 1992) studied the effects of pelleted comp lete feed 

and c hopped complete feed in cattle. Two types of pellets were fed i.e., 

non-treated and a lka li treated. The dry matter d igesdbili ty of c hopped 

complete feed (Tl) was 7 4 .97 ± 2.26, whereas digestibi lity of non- t:reated 

pelleted complete feed (T2) and alkali treated pelleted complete feed (T3) 

were 67.48 ± 2.47 and 64.03 ± 1.92, respectively supponing the fact that 

the dry matter diges tibility in p e ll et fe d g roups was s ignificantly lower 

than non-pellet group which may be due to h igher rate o f passage fro m 

rumen as a resu lt of grinding and pe lleting ofsu-aw and hay. 

P uri and G upta ( 1990) in vestigated the e ffect of feeding a.nunonia 

(urea) treated rice straw on dry matte r digest ibility in crossbred calves 

and s h owed that the paddy straw treated with 4 per cent urea + 40 per 

cent moistu re and S per cent urea + 30 per cent moisture were better 

utilized than that treated a t lower levels of u rea. 

Yadav eta/. ( 199 1) studied the effects of compaction o r r o ughage 

based complete feeds on dry matter digest ib ility in four buffalo b ull s 

(240-249kg) which were fed on four treatments viz .• u .nground 'l.vheat 

straw (TI ). ground wheat straw (T2), unground paddy straw (T3) and 

ground paddy straw (T4) based complete feed b locks following a 4 x 4 

Latin square design . Tbe OM d igest ibility was s ignificantly (P<O.OS) 

affected by the type of straws. The digestibility of these nutrients was 

highest in an im a ls fed on T3 diet fo llowed by those fed o n T4, T l and T2, 

and it appears tha t the higher lignin content in wheat straw than paddy 

straw was responsible in lowering of digest ibility . 
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Pa tl e et a l . (1992) observed the effects of OM d igesti bi lity on two 

types of pe ll eted complete feeds in c rossbred heifers . D iet I cons isted of 

w h eat (SO k g), Berseem hay ( 10 k g), wheat bran (25 kg) , d ecort icated 

G N C (13.5 kg). mineral m ixture (I k g) and com m on sa lt (0.5 k g). Diet ­

II con sisted o f straw (40 kg), Berseem h ay (20 kg), m aize grain (25 k g), 

Decorticate d G N C (1 3.5 kg), mi neral mi x t ure ( I kg) and commo n salt 

( 0.5 kg) . The predicted values o f OM digest ib ility for diets I and 2 wer e 

49.93 and 53 .83, r espect ive ly, with a standard error of 1 . 19. These results 

supported the fac t t h an OM d igestibil i ty of the present feeds (49.93 per 

cent fo r diet I and 53.83 per cent for diet 2) seem to be lower than the 

feed s fed conven ti o n ally (55 to 58 per ce n t). 

Si n ghal et al. ( 1992) compared the O M digestibility coefficient of 

cattle and buffalo o n amm onia ted paddy straw and pred icted values we re 

56.0 4 ± 1.98 fo r cattle and 54.4 8 ± 1.64 fo r b u ffa loes. H e me n tion e d that 

digestib ili ty o f added ni trogen is q uestio n able and recommend ed tha t 

wi th th is type o f feed ing sys te m s adequ a te p r ote in supplement s h o uld be 

provided t o ani m a ls. 

D as and Kund u ( 1995) conducted an experiment on 12 growing 

male buffaloes calves and compared th e OM d igestibili ty va lues of 3 

rat ions T 1 conta ining wheat s t raw. T 1 conta ining ""'heat straw treated with 

2 per cent Ca (OH)2 + 1 per cent N aO H and TJ co n tai n ing wheat stra""' 

treated with 4% urea. The observed digest ibil ity was 52 .50 ± 0.68 , 42.30 

± 2.80 a nd 53.05 ± 0.62 fo r T 1, Tz and TJ grou p s respective ly, 

wh ich was higher in T 1 and TJ than in T2. Misra e t a / . ( 1995) 

cond u c ted an experiment with 2 4 crossbred h e ifers, w hic h were 

d iv ided in to 4 equa l grou p s and fed restricted ( 1 .8 per cent b. wt.) 

and ad lib ltutn quant ity of treated w h eat and paddy straw aloqg wi th 

concentrate m ixture to meet their rema in in g p ro tein a nd e oer-gy 
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requir-eme nLS . In addition, each an imal was also fed 2 kg green sorghum , 

30 g each of mineral mixture and common salt. They dry matter 

digestibili ty coeffic ienlS for restri c ted feeding T I and T2 '-"'ere 49.28 and 

51.32, respectively, and OM digestibility coefficienLS for ad /ibituTn 

feeding T3 and T4 '""'ere 45.24 and 47.24,respectively. The di gest ibility 

coeffic ienLS of OM differed significantly (P<O.OS) between restricted and 

ad libiruTn feeding and '-"'SS non-signi ficantly different at the St\JTie level of 

feeding stating that res tricted feeding is usefu l in increasing the DM 

digestibility of urea treated wheat the rice s traw based rations . 

Bhadoria and Singh ( 1997) found a higher OMD value of teak 

leaves treated with 4 per cen t lime and t per cent ur-ea than leaves treated 

with water and 4 per cent lime of treated with water and I per cent urea. 

Pachauri e l al. ( 1999) noted that feeding of unprocessed and 

dens ified dry grass in two groups of c rossbred calves r-espect ive ly had no 

s ignificant difference in respect to O M digestibil ity. 

Sengar e r al. ( 1999) conducted an experiment on 8 buffalo heifers 

divided randomly into two groups and fed o n complete feed base d on 

paddy straw. Complete feed- I consisted of 37 ports {4 per cent urea 

treated) paddy str·a'-"', 3 parts green, 6 parts deoi led mustard cake, 4 1 pa.n.s 

d eo iled rice bran, I 0 parts mo lasses, 2 parts m ineral mixture and I part 

common salt. In complete feed-2, in place o f deo il ed mustard cake, 7 

parts of deoi led undecorticated cotton seed cake plus 0.2 parts of urea 

'""'ere added a nd deoi led rice bran was reduced by 0.2 parts. The dry 

matter d igestibility coefficienlS for complete feed I and 2 we re SS.SO ± 

2.08 and 56.37 ± 0.74, respectively, indicating that any of the (N) sources 

under test can be incorporated in the complete feed depending upon their 

price and avai lability. 
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Su reshkum a r e ta/. (2000) studied the DM digest ibi li ty on Murrah 

b u ffalo h e ifers, d iv ided into 3 groups w h ic h were fed 3 differen t complete 

diets containing SO , 60 and 70 per cent ammoniate d straw and 37, 27, 17 

per cent deoiled r ice bran in group I , II and Ill , r espectively . Dry maner 

digestibi l ity coefficients fo r group I , II and Ill were estimated as SS.SS ± 

I .80, 50.25 ± 0.54 and 50.36 ± 0.90, respect ively, indicat ing that th e three 

d iets w e re a lmost s imilar in nutri e nt util izati on a nd it w as con c lude d t h at 

amm oniated wheat straw to t h e extent o f" 70 per cent m ay be more 

econ omical in the diet of buffalo h e ife rs. 

K a ur and Kaushal (200 1) s tudi e d the effect o f" water, NaOH and 

urea treatments o n dry matter d igest ibility of straws in ruminants and 

found th e m ean DMD of untreate d b agasse was 2 6.49 p er c e nt., which 

was increased t o 54 .46 per cent af\er treatment with S per cent NaOH . 

With inc reasing leve ls o f NaOH, the m ax imum improve m e nt in DMD 

w as 29 unitS w ith correspon d ing improvement of 16 unitS w ith urea 

treatment s u ggesting 1 50 ml/1 00 grn OM moisture levels was the most 

appropri a t e. H owever, aft.er 4 per cent level o f NaOH, a n d u rea, the rate 

of improvement in DMD d im ini s hed. 

Puri a n d G upta ( 1990) ca lcu lated t h e N ba lance ( gld) in c ro ssbred 

calves fed o n untreated (A); urea+ 40o/o moi s ture tre ated (B) and SS urea 

+ 35 mo isture t reated (C) Paddy straw as basal rou ghage and th e obse rve d 

values we re 22.66 ± 0 .99; 28. 10 ± 0 .7 1 and 27.74 ± 0 .65 for groups A, B 

a n d C r espect ive ly. Thus it can be infe rred that the treatment o f paddy 

straw at 4 o/0 level of urea was m o re effect ive than a t 55 level of urea. 

Khandake r and T areque ( 1999) stud ie d th e effec t o f paddy straw 

based d iet w ith varying levels of n.Jmen d egradable pro te in ( RDP) from 

urea o n TVF A concen trati on in vitro. An im a ls were fe d fou r diets 
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conta ining RDP levels of s ubsequently 50, 75, 100 and 150 pe r cent in 

urea dietS UO, Ul, U2 and U3 groups respectively. TVFA concentration 

was s ignificantly (P<O.O I) higher o n diet U2 t h a n other diets (UO. Ul and 

U3). "Ine TVFA con centrat ion peaked at 5 hr post feeding . T h e results 

thus indicated that straw based diet containing 100 per cent RDP was 

s upe rior than o the r RDP leve ls when urea as RDP supplement. 

Yadav e t al. (1991) fonnulated complete feeds containing 76 per 

cent straw with wheat straw and paddy straw both in chopped and ground 

forms. The unground fonns of both the straws were bener than ground 

forms of respect in straw, as it resu lte d in more durable blocks. Berween 

the straws, paddy straw resulted in more durabl e blocks than wheat straw. 

Effect of different diets on dieestibility 

Yadav and Yadav (1990) srudied the digestibilities of four adult 

canle feed 4 having, untreated wheat straw (TI ), urea- atnmon iatcd w h eat 

stTaw (TI), untreated paddy s traw (T3) and ure~o~.-ammoniated paddy straw 

(T4) with varying level s of concentrate mixture . The digestibilities of 

(OM) w as s ignificantly (P<O.OI) higher in animals fed urea-ammoniated 

s traw than untreated s traw, indicating the s u periority of u rea-amm oniated 

straw over untreated straw diet. 

Accor-ding to Sohane et al. ( 1999) paddy straw is a most 

abundantly available crop residue in India. Fanners use straw from 

different cul tivators of paddy grown on the fann for feeding of animals. 

Straw of different paddy varie t ies varies in thei r diges t ibi li ty and intake 

and s uch variation may be attributed the genetic make up of the plant. 
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S inghal e1 al. ( 1992) studied the comparative d igest ibi li ty of 

ammoniated paddy strd.w in canle and buffaloes and state d tha t the 

digestibi l ity coefficients were similar in both the species. 

Verrna. e ta/. (1995) reported th a t 4 per cent urea treatmen t of 

paddy straw significantly improve d the n utriti ve va lue of paddy straw 

s ignificant ly . The improvement was higher by urea ammoniation of 

paddy straw. 'lne results indicated that urea ammoniation of paddy stra"; 

could profitab ly constitute an efficient basal roughage for g ro,,·in g 

buffalo calves . Chat u.-ved i and Ti ..... ·ari { 1997) conduc ted a g.row·th c um 

digestib ility trial for 90 days i n 24 cross bred h eifers and he reported that 

the treatment of paddy straw improved its feeding value. 

Oas and G h osh ( :::Z.CO!) conducted an experiment to eva luate the 

digestibility I lactating c ro s sbred cows fed con centrate supp lements and 

pasture. Group I {control) were sta ll fe d on paddy Stra\v, thin napier grass 

and concent.rutes as per their requirements. Other g roups were on grazing 

for 6 hid besides providing paddy straw and concentrate supplementation 

@ l, 2 and 3 kg in group II (TI). III (T2) and IV (T3), respective ly. The 

digestib il ity was observed that 66. 76. 7 1 .86 and 66.26 per cent in c:om rol. 

Tl. T2 and T3 groups re s pectively and variation among groups was 

significant (P<;Q.O I ) . This is indicated that 2 kg concemnuc 

supplementation could be optimum for cows producing 7 kg milkld 

grazing on pasture. 

Kalita. el a/. ( 1998) reported that feeding of urea treated padd;.· 

straw was more economica l c ompared to the feeding of untreated or 

water soaked paddy straw. 

Sundsto l e ra/. ( 1978) also mentioned a bener per k g body '"·e ig ht 

gain, cost wise with ration conta ining padd y straw blended with sui tabl e 

concentrate ingredients . 
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Nisa l (2000) r eported that digestibili ty co-effic ie nt fo r CP we re 

higher in co m p lete feed group (65.2o/o) compared to con tro l groups fed 

conventi o n al diets (46. 1 o/o) . By feeding complete feed there was 

i.mprovement in DM intake. protein uti li zation and grO'-vth rate. 

Dohiya, e 1 a/. ( 1998) me ntioned tha t vo luntary feed intake and 

digestib il ity of O M, CF a n d NF E '"'-"ere more in trea ted stra,~· th a n 

untrea ted stra'" and these s t raws 'vhen fed ad-llb 

maintenance require ment o f bu ffa lo bu ll ocks. 

Reddy er a/. (1996) reported that voluntary feed intake. 

d igestibilit ies of dry matte r, crude protein, organic m atter and tota l 

di g e sti bl e nuui e n ts was s ignificantly (P< O.OS) highe r on fodde r base 

complete diet than convent iona l diet. 

S rirama.rn u nhy e r a/. ( 1992 ) observed sign ificantl y ( P<0.05) hi g h e r 

organ ic m aner, eth er extract and nitrogen free ex tract d igestibil i ty o n 

con,p le te die t . 

Reddy eta/. ( 1988) repo rted significant ly (P < O.OS) higher DM . CP 

a nd NFE d igestibil ity on compl e te diet based o n roughages than t hat of 

con vention a l diet. 

Satyanarayan a Reddy ( 1992) found sign ificant ly (P<O. OS ) hi g h er 

dry mane r in take on complete d iet and whic h might be due to hi g h e r 

pa latabil ity of feed d u e to processing and b lend ing o f con centra t es "-"i th 

p oor quali ty ro ughages and a lsq due to rapid rate of passage o f d iegesl8. 

\Vnje ( 1996) reponed tha t dry maner in w.ke and digest ib il i t ;o ...-.f 

di fferent organ ic nut rients were s ignificandy (P < O.OS) hi g h er on complete 

d ie t than conve ntiona l die1. 
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(C) Effect On Milk Production aod Quality 

Reddy e t al. ( 1994) compared sunflower based complete diet with 

conventional diet fed to cross-bred cows and reponed that total milk and 

fat co rrec ted milk yield, fat yield & SNF yie ld was significantly (P<O.OS) 

higher on complete diet th an convent io nal d iet. 

Reddy er at. (1988) reported higher 4 per cent FCM yield o n 

s unflower based comple t e die t than con ven tio nal diet f"ed to cross bred 

Marshal and Voigt (1975) found that milk composition and yie ld 

did not differ significantly when ration contain comparable portion of 

corn s il age a n d concentrate mixture were fed ad. libitu~n as an ensiled 

complete ratio n or a complete ration blended at the time of feeding or as 

separate component in switch back type experiment. 

Redd y (1986) observed that 45 per cent cotton straw or 47.5 per 

cent m ixed ground hay in complete feed given to c ross-bred cows o r 

MurTah buffaloes maintained milk production of6 to 8 litres with normal 

butter fat levels compare d with convention a l type of feeding. 

Muller and Botha ( 1998) fed tw ice daily o n and like basis a 

complete d iet providing 15 per cent CP, 13 per cent CF and 10.8 per cent 

MJ Me/kg DM to Ho lstein-Fres ion and J ersey cows and found that 

Holstein F resian cows produced more milk per day than J ersey and a lso 

had higher feed and water intake. 

Kawalkar er a/. ( 1998) compared two complete rations with 

conventional ro.tion fed to cross-bred cows and reported that milk yield. 

FCM y ie ld and S.N.F. y ie ld were significantly (p<.OOI) higher for 

comple te few than conventiona l ration. 
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(D) Eco n o mics o f Milk Production 

The major item o n expenditure for any li vestock in dustry is the in­

- vestment on feed of ani m als . 

According to Panse e t a/. ( 199 1) feed cost of dairy an im a ls 

m ai n tained at Delhi was 64.7 per cent of total expenditure . S imilar 

observatio n was a lso recorde d by dairy fann o f Nat ional Dairy R esearch 

In s titute. Kamal~obsu'tled that cost of feeding was, funhe r , reduced 

w ithout adversely affecting the mi lk production w h en fodder based 

feedi n g was practiced . 

S ingh e t a/. ( 1983) studied the effect of complete feeding syste m 

o n productive perfonnance of b uffa lo calves, and found that higher feed 

convers io n e ffi c ie n cy in the comp le te di et feeding system (2-2.2) Ulan Ute 

contro l g ro up (2-4) resulted in higher d ai ly body gam in the experimenta l 

groups t h a n the complete feed \vas (I 0 .8 1- 1 5 . 77' ) more econ o mica l th an 

the conventi o n a l system. 

According tO M e Cull ough (1994) an optimum ration for dairy 

cows were d esigned to provide adequate q u antities of nutrie nts b alanced 

in a m ann e r to s uppl y n ecessary precursors for the p roducti o n of the 

inheri te d volume of milk w i th its appropriate mi lk constituents. Comple te 

feed system not o nly improves the feed ing value of feed s tuff but also 

s impli fies feeding, minimizes labour and maximizes autom ation . I t makes 

a n ima l to eat whatever is offe red as we ll as ensures the s uppl y of a ll 

necessary nut rie n ts even poor quality rou g h ages. unconventional feed 

stuffs and n on protein nitroge n ous sources can be ut il ized better. Thus 

cost of feeding can be reduced. 
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MATERIALS AND METHODS 

T h e st udy ~vas CarTied out on crossbred co"'S and M urrah lac ta ti ng 

buffa loes m aint.a ine d a t Li ves toc k Farm, Adh artal , JNKVV, Ja balpu r 

( M .P.). The li v.es tock fann is s ituated a t th e s ide of N a t iona l H igh way So. 

7 on the trop ic o f c ancer a t 80° lat itud e at the e levati o n of 4 10 . 8 m e te r 

above sea leve l. The c l imate i s l ight tro pica l , s u b-hum id ~vi th a season a l 

varia tion in temperatu r e and rain fa l l. The a nn ua l ra in fa ll ranges f rom 

1250-1 4 0 0 m m , m ost of w h ic h received duri ng Ju ly tO September w ith 

occasion a l w in ter showers. Th e s ummer temperatur e seldom goes u p to 

4 S°C and in w inte r it w i ll be as lo w as 4 °C. The so il is h eavy b la ck c lay 

w i th un i fo rm topograph y. 

The expe ri ment w as con duc ted from M a rc h 10 "' to Ju ne 7"; 2003 

du r in g s umm e r s e aso n . "TOe average m ax imu m a nd mi n imum te mpe r a tu re 

was in summer season 4 5°C a nd 26. 15 ° C • "·h .ereas hun1id it~· ~vas l 0.9o..-o. 

Sele c t io o o f a n i m al s 

J 8 c rossbred d airy cows and buffa loes w h ich wer e f reshly 

calved, we re se lect ed con sidering their p a ri ty, mi lk y ie ld , s t.age of 

lactatio n and bod y w e ight. The anJ m a ls were di v ide d in to three gro u ps o f 

hav ing s ix anim a ls each . "TO e an ima ls w ere rando m ly d is trib u ted in each 

g.roup. 

T h e di e t ary &r o u ps are a s fo ll o·ws : 

(a} Group- 1: The an imals ~~·e re fe d n o rmal conve n t ional ro t io n. ~vhich 

i s bei n g fed to other milch anima ls at Li•·es toc k Fa.rn1 . 
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(b) G roup • II : The animal s >.vere fed cha ffed paddy stra~~ and 

concentrate feed separate \)''· 

(c) Group- Ill : The anin1a ls w e re fed in th<.! form of ·sani. 'vh ich was 

prepared by chaffed paddy s traw soaked in water overnight and 

bl e nde d '"'ith con centrate mixture. 

Duration o f Experimental period 

Durat ion of experime nt was 90 days (from March 10 to June 7. 

2003) before the actua l stan o f th e experiment. there was 10 days of pre 

experiment period to e liminate residual e ffect of prev ious feed. 

Housing and Man age m en t 

All the expe rimental animals were housed in a we ll vent il ated s h e d 

under unifoml m~tnagement conditions. An im a ls taking the diff..::rcnt 

treatme nt ''·e re tied by n eck chain sid e b~.- s id e wi th fre.-,donl to move 

freely but taking car .., not to eat oth~r·s fe.-,ds: and spaC<": for one animal 

was le ft vacant bet'-ve e n each anima l. The an im a ls '-Ve re drive n to the 

adjoining paddock every moming afte r milking from 7:00A.M. to 10:00 

A.M.; a nd in the after.l'loon from 2:00 to 4:00 P .M. for exercise. for 

detection of hea t and for drinking wate r. C leaning and bathing of a nimals 

was p racti ced in th e morning and shade was cleaned both in th e mo m ing 

a n d in th e afternoon. TheQnl.....tA'vere hand milked in the n1om in g staning 

from 6:00A .M. and in the evening from 5:00P.M. Individual m il k reco rd 

of both morning and evening of~ Wli.-.1'~ ma intained. 
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Tabl e : 1 De t ails of e xp e r irn e n l a\ a nima l s 

T r e a l rn e nr ' Anirn :.a l No. D a re o f J>ari r:-· .\.tilk procJ. 
c :.ah·ln a I... it/day 

B 9:! 5-:!-03 

Co w s c 1003 6- 1-0 3 ' " 
c 559 5- 1-03 3 ' 

10.0 

M ea n 9. 78 

G r o up II 

Buffa lo B 9 1 3-:!-03 ,. 8 .5 

B 9 4 :!::!- 1 -03 9 .) 
~-------.-_,--.. 

Cow s c 9:!0 
c ,.,_, 1-)-03 

c 62 1 

9. 81 

G r o up I ll 

B 93 :!0- 1-03 3 ' 

B9S 15-:!-03 3 ' 

B 100 1-3-03 9 .0 

C o w s c 8 70 2 -3 -03 10.8 

c 6 38 6- 1-0 3 12 .8 

C ·-"Y 19 :!5- 1"">-03 1 1. 5 
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Prepararion of complet e feed as 'Sn nl' 

Con centrate mixture were prepared as per fonnu la g ive n in 'Cable :! . 

Then a thin laye r o f weighed amount o f chaffed and soaked ove r night 

paddy s traw was spread o n concrete floo r over w hi c h above prepared 

c oncent rate mixt u re was a lso s pread evenl y and th e n paddy straw and 

concentrate m ixtu r e was mixed to fonn a homogenized complete feed 

mi x ture . Water was admixed 10 it in a proport io n of 1 ::!. 

Preparation o f Co n ce ntrati o n Mixture 

Concentra te mixture for con ventional feeding and experiment31 

feed was prepared by mixing ground l~ed ingredients manually a s p<!r 

fonnula g ive n in1'3ble 2 . 

Table 2 : Composition of Exper-imeotal di e rs (k.&) 

S.No. ln g r .,dienls 

I . M a ize 

•-

Deoi led Rice bran 

\Vhc:n bran 

U rd C hun..i 

Mus tnrd Cake 

Ra.rntil C ake 

Minel'll l mixture 

9. Paddy straw 

D CP 
TON 
Rou~~J h3~c ; Concentr.uc R.tnio 

~~~,.~~er~'~:~ j co,_~~;~~~' " ; c;.,':.f~"~'" 
in (.,onlro l ) I u s ed . " '""' 

G r ou I G rou II G ro~lll 
I S I !' 19 ,, 

1.3.68 
68.03 

It 21 II 

15 .66 
70.75 
4$ ::55 

" 

13 .2 
65 .8 
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Dieestion Tria l 

The a nimal shed \ .. ·as \ .. ·ashed thoro ugh ly •with "·ater and phenyl 

prior to the digestion trial . Afte r the 60 days of experi mental period. :5 

days co ll ec ti on period was cond u cted o n all experimental co·ws. Fa~c~s 

was col lected manually and kept in the well lebe ll ed and ·weighed tin 

separate ly for each cow. Round th e doc k vigi la nce was kept to e n sure 

that entire amount of dung voided o u t \\'as co llec ted. 

Every day at 9:00 hrs the dung voided o ut during 24 hours was 

weighed accurately. It was mixed thoroughly by rubbing on palm a nd 

then a homogenous sampl e was taken in plastic container separately for 

each CO\Y. In the laboratory the upper lay~r of dung sample was removed 

and from remaining portion of 1/ 1 00"' of t otal tSeces voided out by .:ach 

animal \Yas weighed in s h a JJ o,.., iron trays. The samples \vere \Ye ll spread 

in the trays for individua l anima l and k ept in ho t a ir OV<!:'n (or dry rn::Jttc ~ 

de terminati o n. 

For d e term ination of nitrogen 1/ 1000"' of th e total faeces vo ided 

was we ighed in a watch g lass and after mixing with S ml of 25 percent 

su lphuric acid (preservative), it was [ransferred to previous ly weighed 

and lebelled wide mouth g lass bottles. The bon.les we re s toppered well. 

Such saJnples were poo led for five days . At the end of coll ec tion period 

the preserved faeces in the bonle v.ras mixed "·e ll and an aliquot from this 

in dup l icate was used for nitrogen determ ination. 

Mel h od o f proximarc ana lys is 

Dry matte r estimation: Dry matter of feeds was estimated by drying the 

samples at IOO"C for 2~ h ours in hot air oven to avoid losses of volat i le 

acids, a lcohol, aldehyde and nitrogen free extract from faeces. the sample 
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were dried at 65°C for 24 h o urs and '"·e ighcd. The c rust over the top nf 

the faeca l samples '"as broken a fter drying had proceeded for a period of 

four hrs. Upon comple ti on of drying under above conditi o n the seven 

days samples we re pooled together and a llo wed to a ir dry for about a 

week. The dupl icate of each sample was g round together in a micro 

Willey mill through a 40 mesh s ieve to obtai n the sample for 

determina ti o n of hygroscopic moisture. ash. e ther extract , crude protein 

and crude fiber. 

NitroKen Est im a t ion : Th e g round sa rnplc:s o f feeds and faeca l san1p l..-s 

(preserved in 40o/o su lphuric acid) 'l.voe re used for n itrogen est imation u si n g 

Gerh adt gel tech m e thod. C ru de fat was oestimated u s ing petro leum ether 

(40-60°C) by Ke l plus method. Crude fiber \vas estimated by bo ili ng fat 

free samples in 1 .2So/o su lphuric acid and the n 1.2So/o sodiu m h ydroxi d e 

upto hal f an hour for eac h boiling. Ash was estimated by burning the 

samples in muffi e furnace at 600°C (AOAC. 1995). 

Table :3 Proximate composi t ion o f feed ingred ients and experim en t a l 

f eed s (o/o OM Basis). 

Feed in e r edienl C P CF 

\Vheat straw 3 .05 3 6 .75 1:: .; (,' 

Paddy Strow 90.5 :: .27 1.0!' 35 .50 .,t.,t , 9Q \ 6 .80 

Mai~arain 90. 2 10 .2 3 

Deoi led ri<:e polish 92 . 12 
' 

J.OO 17 .00 s::.oo l.,t.(llj 

Wheat bran 91 .05 12 .0 1 1.8 12A6 66.90 5 .06 
Muslard c:ake 10.00 

Ran.ti l c:ake 13 .50 ">9AO 11.00 

U rd chun i 90.00 1 1.74 3.59 20. 1 7 53.94 1::! .3 1 

Conc.Mixlllrc: 9 1.00 \ 5 .66 3.38 \.,1 .98 57 .96 7.9:! -
Complete feed ·san..i· 65.00 13 .30 3.9:5 23A 1 -t6.36 13 .08 
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Est im ation o f milk cons titu e nts 

T he milk yield o f each an im a l ''-'as recorded both in th e m orn in g 

and in th e afternoon to get dail;y milk ;-· ie ld of e a ch an imal ; from w hi ch 

ave rage da il y mi lk o f each , , ·eek. eac h m on th a nd the ""·h o le experim e n t 

peri od 'Were ca lc ul a te d . 

Mi lk sam ples "'ere ta k e n fortni g htl y f rom eac h CO'-'-" fo r es timati o n . 

From eac h milking a t morning and evening 75 m l o f mi lk was sampled 

and thu s t'WO samples ''"'ere bulked to provide one day s ample. Out o f 

these poo le d sample s , represenUltive sample "-'ilS taken for ana l>·s is of fat 

and so lid-n o t-fa!. 

The fat pen::entage was estimated by Gerber 's method (Aggarwa l a 

and S harma , 1961). The so lid-not-fat percentage was esti m a t ed by 

ca lculat ion fran• fat pe rcentage and ~r;-· r~nding . 

Observa tion .s 

D urin g the e xperimen t. th e foJio, .. ·ing observa tions .. ..-e r e recorded; 

Proximate composition of experimental feed . 

2. Daily feed intake 

3. Dai ly milk yie ld 

4. Fortnight ly m ilk composi ti o n 

S. Diges ti o n trial at 6 0 days of experiments 

6. Econom ics o f milk prod u c t ion (Feed cost/kg o f mi lk yield) 

Eco n om ics o r J\.1ilk Pro <Ju crio n 

T o c a lcu la te cost o r feeding. fi rs t a\·e ra~e unit price o t" .:oncent rate 

mixture. padd y s tra, .. · 'vas ca lcu la te d and the n multip li ed b;-· the amount o t" 
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. each feed consu med (as such bases ) b~· indiv idual :::t.nima l durin~ th t..· 

who le expe r iment period to get total fe e d cos t . The tota l feed cost was 

then divide d by the correspond ing milk p roduct ion of each anima ls 10 

obtain feed cost pe r l itre of milk producti o n of each an ima l: from w hich 

group averages were ca lcu la ted. For c a lculation of cost milk produc ti on. 

a ll costs incurred for eac h anima ls during experiment period '":e re 

ca lc ulated; and total cos t was d ivided by total m il k production wh ich the n 

the averages were calcu lated. 

S t a tis ti ca l Ana lysis 

The layou t o f the experiment was done in factorial design (CRD) 

with two factors i.e . tv-'O species (Cow and Buffalo) of anima ls and three 

levels of feed groups (Group I nonna l conven tiona l ration. G roup II 

chaffed paddy straw and con centrate feed separa te ly, G roup Ill chaffed 

paddy straw soaked in water ove rni ght and b lended with concen trate 

mi xture). Each treatment \vas rep licated three times. 

"Tile data was ana lyzed by Ana ly s is of variance (ANO~A) as per 

s tand a rd procedure (Sncdeco r and Cochran. 1989). 
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RESULTS 

P rox im a t e compos i t ion o f expe r imen t a l f eeds 

The proxim a te compos i t ion o f feeding s tuffs o tlered to the 

lactating cows and buffaloes are p resen ted in tab le 4. Crude pro teins of 

concen trate mixru re a nd compl e te feed san i were est imated as r 5.66 a n d 

13 .30 percent, respec ti vely. 

The DM , CP, EE, CF, NFE and Ash of concentrtue mixture we re 

estimated as 90.0, 15.66 3.38, 14 .98 , 57 .96 and 7.92_,.respecti ve t,.:,.whil<!' 

the correspond in g figures of these nu trients were found as 65 .0.13 .30. 

3.95, 23.4 1, 46.3 1 and 13.08-percem..orespective ly., in group I ll . w h e re 

anima l s were fed feed and fodd er together mixed in the fonn o f sani. 

The prox imate compos iti o n of paddy s traw was calculated and it s 

D M , CP, EE, CF. NFE a nd Ash were found as 90.50, 2. 2 5, 1. 05, 3.5 .56. 

44 .50 and 16.80 per cent.? resp ectively. 

Roughage c:o n cen tra t e ru t io 

The data of roughage concen tra te rat io for the CO\vS and buffaloes 

fed u s ing con vent io n a l feed and com plete feed san i a re tabu lated in "£3.ble 

5. The rou g h age concentra te rat io '""as 4 5 :55 in g roups I and II . ,~·h .:: r.::as 

r oughage and concen tn:ue ratio o f complet e feed sani was ~0 : 60 in 

group Ill. 

Daily feed o n d dry m a tter i n lake 

The data on daily feed intake a nd dry mane r intake ( DMI) of 

an im a ls m a in tai n ed unde r grou p s I.Il. and lll a re presented in tab le 6. 
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Table 4: Proximate composition of cxperimentnl feed (0
/, HM Hasis). 

r··"·~ ---~ r~ 
<T nM 

---- -- · -
(one Mnturc '11.00 14 .<JK-· 

----
"li~l ( omplctcfml 'San1' 1>5.~1 1).)0 3.95 

l,:tdth ~tr.m •JO.S . 2.27 1.05- is.so 

Table 5 :Rou~ha~c runccnlr.llt r;1tio for the cxpcrimcntn\ ~roups 

. __ Groups __ _ _:: : 
_I __ 

!1_. ___ -···· 
11 ~ -- --

11 17 11 
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4S:ss 
4 11:1~ 
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The average da ily fe~d intake {kg) of b uffaloes was obser.,.~d 1~ . 74 

± 2.08 . 14 .52 ± 1.32 and 16 . 7"]. ± O.S9,for group 1,11 a.nd IU,resp.ec t i, ·e /~ 

whereas da il y dry matter in take of the se groups we re ca lc u lated a s 

13.41±0.07, 13 .2 1±0.86 and 1 1 . 32± J .O~,res~ctive ly . The a,·erage dai J:-· 

d ry matter in take (kg) o f cows was o b served 1 1. 17±1 .::!6 . 11 .77± 1.56 

and 12.0 1 ± 1.03_, w hile in buffa lo it ... ..-as I 0. 16±0.97. 10.7 1 ± 1.::!6 and 

9.80± 1. I 2./for group I, II , and Il l, respective ly . 

The fe ed in tak e of cows an d buffaloes of group I and I I were m o re 

or less similar, but signifi can tl y lower (P<0.0:5J than those o f group Ill. 

bu t the average da ily dry mate r intake in co,..-s and butTal~s tOr 

treat m ents I nn d II a re almost sim ilar but signi li cantl:-· h iyhe r (P < 0 .05) 

than those of g roup Il l . 

Milk y ield and composit io n 

Va lu e s o f dai ly mi lk y ie ld. t1u~Solid n o t fa t {SNF) and T ow! so l id 

(TS) ex p e rimenta l cows and b uffa loes a re present~d in tab!.! 7 and ~ -

The average daily mi lk y ie ld ( l itr~ ) of cows of g roup I. II and 111 

were o bserved as 7.38 ± 0 .90, 7 .80 ± 0 .86 a n d 8 .68 ± 0.4 1 li tre s_... 

respec ti vely-' w hil e con-esponding figu res of butTa loes of g ro up I. II and 

IIJ~were estimate d as 5.90 ± 0 .5 9, 5.95 ± 0 .86 and 7.18 ± 0.81 l i tre~ 

respective ly, ind icat ing s ignifi c ant ly higher mi lk y ie ld (P<0.05 ) in 

an imal s of group Ill 'vhich ,~·ere fed in th e t""orm of s ani. in co""S a n d 

buffa loes both. 
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Croups 

I 
II 
Ill 

l'anllllcltr 

Milk yield 

(lilrcs) 

F:tl '/a 

SNF~o 

T.S.'/o 

Table 6: Average daily feed and dry mailer int:1ke of experimental animals 

T:ihlc 1:Avcntged;lilymilkyicld:lndmilkl'nmpusitionufn:Jlcrimcntalnnim:lls 

Ill 

Cow Buffalo Cmv l~uffalo Cow I Buffalo 

7.40±0.90 j,93±0.59 7.j11 !11.71> 5.'19±0.!1> !.91 ±0.41 7JCJ±O.HI 

I --- -· .. - ··- -·-·· · 
]h.K6:!.U.(J.I 4.1>0 ± 0.1~ 6.68±0.07 ).94!1117 1>.~4±0.97 ).74±11.59 

l\.%±.0.31 9.71 10.0~ ~.1>6 !11.71> 9.M!O.II7 8.73!0.97 \t).IJ.\!1157 

1~.7 1 !11.11) ll>.l4±11.1>7 1~.117 I U.UJ 11>54±11.17 l~.il ±.11.411 ' !11>.71>!11.71 



The average fat percent in milk of the cows of groups I, 11 and III 

we~e estimated as 4.6 ± 0. 12, 3.94 ± 0 . 17 and 3. 74 ± 0.59_.. respec tive ly_, 

whJJe the corresponding values of" f"at content in buffalo miJk were 6.68 ± 

0.06, 6.84 ± 0.97 and 6.86 ± 0.04, respectively. The differences ;n fat 

con tent wer e insignificant between different groups o f concerned 

buffaloes. 

The SNF con te nt in the mi lk of cows fed grou p I, II and Ill were 

8.56 ± 0 .3 1, 8.66 ± 0 . 76 and 8. 73 ± 0.97 whe reas in the buffaloes SNF 

contents were observed as 9 .7 1 ± 0 .08 , 9.64 + 0.07 and 9.93 ± 0.57 , 

respect ively, in g roup I , II and Ill . The values did not differ s ignificantly 

among the di f ferent u-eaunent groups of an im a ls. 

The total so lid content in the milk of cows was 12.7 1 ± 0.03 , 12.67 

± 0.03, 12.8 1 ± 0.40 in group 1,11 and III , respective ly, s imilarly in 

buffal~s milk T .S. content were 16.34 ± 0 .67, 16.54 ± 0 . 1 7 and 16.76 ± 
0.7 1 in group I. I I and III , respective ly, s howing no s ignificant difference 

in total soli d in m ilk o f cow•and buffa loes between treatment groups. 

Digestibility or nutrie nts 

The average digestibility coefficients of different nutrie n ts are 

d epicted in table 9. 

Digestibility of dry maner in the group I , II and Ill was 54.26 ± 

0 .36, 48.94 ± 0 .76 and 59.58 ± 0.60_.respect ive ly, fo r cows while the s ame 

observed amon g buffa loes we re 58.20 ± 0.61, 50. 16 + 0 .64 and 62.28 ± 
0.76, respect.ively. The sign ificant (P<0.05) d ifference were observed 

asnong the treatment groups, h owe vet. in group III , the digestibi li ty of dry 

matter in cows and buffaloes were sign ificantly {P<O.OS) higher. 
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Figure 1 :Average daily feed intake of experimental animals 
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Tnblc 8: Average daily milk yield of UJ.crimcnt:ll animnls ·1 GroU[IS ···---1- -- - ~~---

.~- s~~~ · ·· ] .. ~ ~~~s6 1 
1.40 ± 0.09 • 1.50 ± 0.16. 

· - --····· - · - --· - - . 

Ill 
- 7.l9±o:sT __ _ 

8.91 ±0.4 1' 

SEM 0.189 

p<O.OS 

a,b.c values lx.':lring di!Tl'fl:lll supt:rsnipt shows sisnilicmnlp<O.OS) difl'crcm:c mnong themselves. 
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Figure 2: Average daily milk yields of dairy animals during experiment 
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Figure 3: Milk composition of dairy animals during experiment 
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Table 9: A\'erngc digestibility coefficient of nut rients of cxpcrimcntal nnimnls 

Ill 
Nutrients - --·- - · 

Cow lluiTalo Cow Buffulu Cow Buffalo 

OM 5i2<; ~·i0J6 ~U.lhf ±0.64 

cr \6.7\'±0.KJ \8.')0'±0.50 \1155''±11.15 

EE 62.49'±1.0 67.47'±0.20 4~J~ · ± 1.0- ~ 

CF <;i.n• to.~~ (>\.7)'±0.3' ~1\,.\tJ • iII .~~ 63.~5 '±OJO MJI '±tU)J 

Nfl' s4:i~"!11c,7 io•i'±l.l. )'1.17'1 1.11 57.Kio ' ±l.l 61.9~ '! 1.7 

Ash 30.1~'±0M J5.112"HI.K~ 2J.Sio'±O.IJ ]8.44 ' ±II.~K 

Values henring different supcrscrirts Mow ~ign i licant (p<O.OS) di!Tcrcnn· among them sclws. 
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The digesti b iHry coefficien t o£ crude p rotein o£ cow s f'ed on 

con ventio na l feed, roughage and concentrate separately and comple te 

feed san i were as esti mate d as 56.75 ± 0 .83, 47.95 ± 0.56 and 57.56 ± 

0 .58, r espectively, fo r CO\NS whi le, the same were 58.90 ± 0 .50, 50.55 ± 

0.1 5 and 58.99 ± 0.58, res pectively, in buffaloes .... groups, indicating 

s ignificant (P<O.OS) difference among the m selves . There was 

s ignificantly (P<O.OS) lo"""er C P digestibility, in whi c h roughage and 

concentrate "'ere consumed separate ly. 

The digestibil i ty coefficient o f ethe r extract fo r grou p I, 11 and 111 

was 62.49 ± 1.0, 44 .33 ± 0 .90 and 6 3 . 49 ± 0 . 16, respectively, in cow s, 

while in butTa.loes it w as 67.47 ± 0 .20, 48.3 I ± 1 .0 and 67.24 ± 0 .35.., 

respective ly. In all three g roups difference w e re found s ign ificant 

(P<O.OS) among themse lves, h o\Never group II was s ign ifi cant ly_.. 

(P< O.OS) lower in EE digestib ility coeffi c ie nt both in cows and buffaloes. 

C rude fibre d igestibility was 61.17 ± 0 .22, 55.38 ± 0.62 and 63.25 

± 0 .30, respectively, in all three groups cow s, whereas the same observed 

were 65.73 ± 0.32, 58.49 ± 0 .22 and 66.31 ± 0.63 , respectively, in I , n 
a nd Ill groups buffa loes. Higher crude fibre diges tibility (P< 0.05) w as 

o bserved in 3,.. group of both species. 

Digestibility o f nitrogen free extract in group I, II and Ill was 

54.64 ± 0 .67, 53.54 ± 0. 13 and 57.86 ± t . t,respecti ve ly_.in cows w h e reas 

in buffa loes it was 55.09 ± 1.1 , 59. 17 ± 1.0 and 61.92 ± 1.7_, in all 

respecti ve groups. A ll th e three grou ps were s ignificant ly (P< O.OS) 

differen t. 
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Figure 4: Digestibility coefficients of nutrients of experimental animals 
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Tablt 10: Cost of one kg fecd/cd to dairy animals (Us)on DM basis 

Pnrls Cost/qt l'nrls Cost/ql Purls Cost/ql 
lngrcdicnls (Prrq~ 

R.I. 

I II Ill 

Maize 659 15 98.85 II 98.85 19 98.85 

~D-~~ilc~d~Ri~tt-~7.lis7h-------r.4~11--1r~28--~~~2~09~7 j\_--,27,-~1~10~.97~--75~--11~0.9~7~ 

~~catbran 617 20 I 123.40 1 10 61.70 

~U~ro~ch~u~ni----------+5~77~~-2~0~~95~.80 -~~i<s-t-3u6.~85-+~174-+~3~6.8~l~ 
~M7u-sla-rd~cn~k,----------r.5~90~~-~15~~17~7.00 1-•l<s-+•1~77~.00~~1~5~~177~.00~ 
Ramtil cake -- --lc7"'07~+----~-- ls·-t-1:;;116;-;.0:;-5 +--,4---1-,-_~-. on-
~---.-·--+-:::---!---:--~-::- -- . -j-;;;;--t--,.-+-,-;:-:-~ 
Salt 197 I 1.97 I 1.97 1 1.97 

Mineral mixture 

WhcatsUilw 

Paddy straw 
1---o-~--c ­
Tntnl Cost/quinto! 

1690 I 16.90 I ll.80 2 33.80 

140 45 63 

3~qt 4s-t-;;-IS.-:;;75-+~40:---I--,1.,4.00,.,--1 
--·-t---··i!QO ruoo itill r,S""96-;;.00:-+-IOO~-~-~-I-.17 

·-··--'----- - - · 
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Ash conre nl dig e s tibili ty fo r group J , II and IJJ w as 30. ! 2 ± 0 _8 4 , 

3 0 .25 ± 0 .80 an d 2 7.65 ± 0 . 13 , respective ly . in cows. w h ereas. in 

b uffa loes ash digest ibili ty was 3 6 .62 ± 0 .7 4 • 35.92 ± 0.82 and 38.44 ± 
0 .2 8 , r espec t ively. T h e diffe re n ce in digest ibili ty coeffi c ient of" Ash in 

grou p l a n d III was n o n s ign ificant ( P<0.0 5 ) but group 11 s h owed 

s ign ificantly ( P <0.05 ) lower digestibi l i ty c o effic ie nt of ash in both 

s pec ies. 

The data o f digestibility o f di ffere nt nut rie nt grou ps indicate d t h a t 

an imal s o f g ro up II s h owed lower d igest ib il i ty than group I. P r ocessing o f 

feed ingredi e n ts t o m a k e san i h a d ( Group Il l) improved the digestibi li ty 

of the d ifferent n utrie n ts. 

Econom ics o r m i l k p rod u c t ion 

The tota l cost o f exp e rime nta l feed was c alc u late d cons idering the 

ex is ting m arket rates of d iffere n t feed ingred ie nts u sed in the ration 

(T able I 0 ). A verage cost econom ics (Rslkg) o f dairy an im a ls was 

presented in tabl e I I . 

The total cost o f feed ( RsJqt) fo r wheat s traw and c onc e n trate fe d 

t o group I w as Rs 6 7 3.00 , w h i le paddy straw and con c entrate fed to group 

11 and 11 1 wer e Rs 596.00, Rs 55 1.17, respecti ve ly. H e nce. the tota l cost 

of feed fed after proce ssing was 3 7.0 3, 4:1.2 3 and 55 .44 fo r gr-ou p 1, II and 

I ll r especti ve ly. 

The tot.ul cost inc ure d on per k g m ilk y ield w as Rs. 6 .01 , 5.8 1 and 

5.5 1., respect ive ly_.. for g ro u p I , II and I II . The persual o f d ata s h o'INed that 

the cost (Rs/kg) mi l k y ie ld was fo und s ign ificantly (P< 0 .05 ) lower fo r 

group II an d I ll than grou p I becau s e the ro ugha ge u sed in grou p 11 and 

III was paddy straw 'INhic h , is c h eap e r than wheat s traw. 
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Tablell:Economicsofmilkproduction 

l1roccssingcoslof Totalcostorrttd red Cost per kg lllilk 
GrOliJIS Costorrttd 

reed redid (d/Dm) produclion 

I 34.29 2.74 37.03 6.100 

II 39.18 2.05 41.23 5.81~ 
.. .. ·-- - -·- - -·- --- --

49.40 Ill 6.04 55.44 J 5.5\: 
----

Means beating different superscripts in il column differ significantly p<O.OS . 
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DISCUSSION 

P.-oximate composition o f experime ntal :feeds 

C rude protein of con centrate mixture and comple te feed (sani) 

wer e estim a ted a.s I 5.66 and 13.30 Per cent, respectively. Other contents 

of sani were 3.95, 23.4 1 , 46.31 and 13.08 per cent respectively for EE. 

C F. NFE and ash . The values obta in ed fro m proximate composition of 

experimen ta l feeds are in close agreements w ith Reddy e t at.. ( 1994 ), 

Owen ( 1979) and Reddy e t al., (1996). The crude fibre value of paddy 

straw is more or less simi la r to the values of Pal e t a / . ( 1999) and D as and 

Ghosh (200 I) . 

Roughage concen trat e ratio 

The rough age and concen trat e ratio of group I and Jl were 45:55 

while the ratio o f roughage concentrate in feed group UI , comprising of 

sani w as 40 and 60 indicating that rario of roughage and con centrate in a ll 

the three groups are more or ~sS similar. There was no s ignificant 

( P < O.OS) difference asnong treattnent groups. Earlier workers like 

Coppock e t a / . (1994), Sen ge r e ta/. (1999) and Tiwari e t a/. ( 1995) h ave 

also opined that rat io or 45:55 between ro u g h age u.nd con centrate was 

round satistD.c tory Cor feeding of' dairy an ima ls . 

Dally feed u nd dry rna«er Intake 

The average dai ly feed intake (kg/head) was significantl y (P< O.OS) 

higher in sani G ro up Ill ( 16 .72). th&n that of gr-oup I ( 14 .74). Whic h was 

a little higher than those of grou p II ( 14.52). The p resent f"mdings are in 

close agreement w ith find in gs of Agnew ( 1996) and W aje ( 1996). The 
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daily feed intake: (kg/head) in cows and buffaloes was significantly 

(P<O.Ol) b.igher in complete feed san.i(group U0than that of group 1 and 

D. Observations on f"eed intake in the on present study are sitoilar to that 

ofDas and Kundu (1995). Puri and Gupta (1990) and Misra (1995). 

"TTl e possible reason for significantly (P<O.OS) higher dry matter 

intake in complete feed sani group r:night be due to increased palatability 

of feed as a result of p roce$$i.ng and blending of concentrate with poor 

quality r oughage (Paddy straw) into sani form and inlpact of' 

physiological activi[y i.e increase appetite, rurnover and enzyme secretion 

(Yadav et al . • 1990, and Verma e ta/ 1996) and it h as been reponed by 

other worker.;; like Hyunshcok eta/. (1996), Jawale ( 1996) and Pachauri 

( 1998) who also studied the effect of feeding co.mplete f"eed oveT 

conventional system of feeding. Contrary to this, Ute dry mater intakes_ of 

buffaloes in group ID was s ignificantly (P<O.OS) lower than group I and 

n . Finding in buffaloes DM intake were supported by Reddy e t a/ 

(1994). Patle et a l . (1992), Singhal e ta/ . (1992). lbe lower dry matter 

intake may be contributed due t o rapid rate of passage o f d igesta and 

higher moisture content orsani. 

Tile average daily dry matter intake of buffaloes in grou p III 

( 1 1 .32) was s ign ificantl y (P<O.OS) lower than group I and II (13.41 and 

13 .2 1). lbe average dai ly dry matter intake in the present study were 

lesser than reponed values ( 12- 13 .2k.g) by PatJe e t a/. (1992) and Singhal 

e t a/. ( 1992). "11le possible reason f"or lower Dl\41 might be due to 

variation in moiS"tUre conten~ of" sani, rapid rate of passage or digesta and 

variation in season. It is known that. higher temperature affects greatly 

feed intakes in buffa loes. As sani conta ins more moisture content so the 

dry m aner intakes are reduced, but feed consumption increases 
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s ubsequently. Sastry eta/. (1991) a l so reported that h.igh temperature 

caused decline in dry matter intake. 

MiJk yields and composi tion 

The average daily mi lk yields (litres) fo r experimen tal period of90 

days was 7.40 ± 0.90. 7.50 ± 0 .76 and 8.9 1 ± 0.4 1 for the cows w hil e it 

was in buO"aloes 5 .93 ± 0 .59, 8.59 ± 0.86 and 7.39 ± 0 .8 J_, respeclivel::-:.,for 

the group I , IC and Ill. There was no s ignificant difference among th e 

groups but s ignHicantly (P<0.05) higher mi lk y ield was observed in 

g roup III than those of group I and II . The findings are s imilar to opin ion 

of Nocek eta/. ( 198 5 ).Reddy eta/. ( 1988) and Mu ll e r and Botha ( 1998). 

However, the present investigation is in contrary to the results 

obtained by Marshal and Voigt (1975), in their srudy complete feed cause 

either no significant d ifference in milk y ie ld or s light inc rease in milk 

yiel d was o b served (Reddy e t a/ 1996 and Sokolov e r a/. 1985). Jn 

other s rudies s ignHicantly (P<O.OS) highe r milk productio n ..... as o btained 

by feeding washed paddy straw (washing makes free fro m oxa lates) then 

blend it with concentrate in the fonn of s an i Pac h auri l i 99S) . The impact 

or dry maner intakes per liu-e milk production aJnong the treatme nt 

groups was c lose in agree m e nt wi th l ketaki e r a/ ( 1996). TI1.:: milk yield 

values obta ine d in the p rese n t study, were l c::;:~ in group I and II and 

h ighest in group Ill than reported values of Reddy e l a ( . ( 1994). The 

possible reason o f reduction of milk y ie ld or the co .. vs and buffa loes of 

groups J and li migh t be due to feeding concentrate and roughage 

separate ly which affects the digestibility of nutrients. In the g r o u p II 

animals were fed on chaffed paddy straw as s uch without washing. as it is 

we ll known that paddy Slra'-V contains highe r oxalates and s il ica contenLS. 

The higher load of oxahues and si lica interferes .. vith digestibi l it) of 
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nutrients. There fo r e. poor digestibi lity of nutrie n ts from paddy s traw wi ll 

leads poor feed consumpt ion which ultimate ly decreases the dail y m i lk 

yields of animals. 

The results from stud y indicated that groups III in which an imals 

are feed with comple te feed in the fonn of sani, the digest ibility of 

nutrien ts increased as well wash ing o f p addy s traw, makes it free from 

O:>~::a l ates and si l icu. The high e r d a ily f"eed intake o f sani increases the 

average da ily milk yield. 

The per cent va lue o f mi lk f"at, soli d n o t fat (SNF) and total s olids 

(TS) i n cows were range d from 3.74 tO 4.60, 8 .56 to 8.73 and 12 .67 to 

12.8 1 per cent in group I , II a nd Ill_. r espectively, while in buffaloes it 

ranged from 6.68 to 6.86, 9.64 to 9 .93 and 16.34 to 16.76, respec ti vely. 

Fat, S NF and Total so lids per cent in the present investigation was 

highe r in milk of cow and buffaloes both but stati s tically non s ignificant 

fo r anima ls fed on complete feed s ani group III than those of group 11 and 

conventio na l group I. The present res ult is in assoc iation with th e results 

reported by earlier wor k ers ( l ketak.i e t a/. 1996 and Das and Ghosh 

200 1 ) . The milk fnt , SNF a n d toui. l so lids per cents were lo w e r in group 

fed paddy s t ra w and concen trate separate ly (Group II). than thos e of 

conventional and comple te feed sa.rti (Group Ill). Simi lar results were 

indicated by J awa le (1 9 9 6) and Khan (1999). O n the other hand, in o the r 

related s tudies s ignificant variation have been obtained in m ilk 

constitutions. F e rgurson et a/. (1990) also reponed that feeding of 

complete feed pre pared from oils o r cotton seed c ake increased 

percentage of fat s ignificantly although s ignificant effect had not been 

observed in milk prote in. 
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Digestibility of nutrients 

In lhe present study the dry matter digestibility of cows fed group I, 

II and III were 54.26, 48.94 and 59.58 per cent, respectively , while in 

buffa loes it was 58.20, 50.16 and 62.28 per cent respectively, which was 

in the range indicate d by Reddy eta/. (1996). J e.wa le (1996). Pachauri 

(1998) . 

The digestibility coemcient of dry matter in groups I, 11 were 111 

differ significantly . Process ing and blending o f paddy stro.w and 

concentrate in c reased lhe digestibility of youp Ill and poor dry matte r 

digestibility was shown by cows and buffaloes fed paddy straw and 

concen t rate separate in group II but conventional feed ing grou p 1 was 

more DM digestibi lity coeffic ient tha n group II . 

S ignificantly (P<0.05 ) higher diges tibility of dry matter on 

complete fe ed (Group Il l ) wer e a lso r eported by Verma e t a/. ( 1995), 

Nisal (2000) . 

The poss ib le reason for highe r dry matter digestibility in group 111 . 

was due to washing of paddy s traw and effective utilization of complete 

feed sani by rume n micro-organisms (Reddy e t al .. 1988). Present s tudy 

also indicates s imilar observation. 

Bes ides increase in digestibility of dry matter, digestibility 

coefficient of crude p r otein was significantly (P<0.05) higher on group III 

fo llowed by group I and II in cows while s imi lar findings was also in 

buffaloes. The va lues of CP digestibility on complete feed was in the 

range as suggested by Reddy e ta/ (1996). Satyanarayana Reddy ( 1992), 

and Sohane el a / . ( 1999) . 
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S ignificantly ( P <.0.05) higher CP d igestibility by cow a nd 

buffaloes fed comple te feed sa.ni (Grou p III ) i n the present studies may be 

a ttributed to washing of paddy straw a nd b lend ing effects. (Jawale, 1996. 

Puri and Gupta. 1990, K.hendakc r and Tareq u e, 1999). 

The ether ext.mct d igestibi li ty of cows fed grou p I, IJ anc.l lll was 

62.49, 44.33 and 63.49 percent_, r espect ively_,-..,.hile in buffaloes it was 

67.47, 48.32 and 67.24 percent. Nearly similar to EE d igestibility was 

reponed by Sriramrnurthy e t a/. ( 1992), Patle eta/. (1992). 

Significantly (P<O.OS) higher EE di gesti b ility observed on 

comple te feed s.ani migh t be due to effect of processi n g and b lending the 

grains w ith soaked paddy st.mw. This confonn th e! report of '\\'aje ( 1996) 

and Yadav and Yadav (I 989). 

The crude fibre digestibility was s ig n ificant ly (P < 0 .0 5) h ig h e r on 

complete fe(:d san i (group Ill ) fed buffaloes and cows than that of group 1 

and II. 

Nearly sim ilar C F d igestibil i ty was reponed by Kaur and Kau sha l 

(2001) and Das . (::?.002), From the present srudy it i 5 o pined that 

buffaloes ore superior in c rude fibre utilizat ion than the cows. 

The nitrogen free extract and ash digestibility for the cows and 

buff~loes fed on group I, II and Ill was s h owing significantly, P<0.05) 

higher on complete feed san i (Group Il l) than group I and II. Hi g her NFE 

and ash d igestib i l ity on complete feed ~\'3S in accordan ce \Yith Dahiya 

a/. ( 1998), Chaturvedi and Tiwari ( 1997). Rn d Yadav et o/. (2001 ) . 
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Eco o o rnics o f milk prod u c tion 

:nc u lti1natc goa l o f modern d a iry form is to increase producti vity 

p e r unu cost. So emph asis wus g ive n to c a lculate the cost o f fe e ding W'l d 

c o st o f mi lk p roducti o n per litre. 

Based on the calcu lated resul ts. t h e tota l c o s t of fee d ( Rs/qt ) o n 

DM b asis for grou p I , II a n d Ill w as 6 73.00, 596.00 and 551. 1 ~ 
r especti ve ly . T11e cost o f processing of feed ( Rslqt) w as 3 7 .0 3. 4 1.23 and 

5 5.44 fo r gro u p I, II a nd Ill respecti vely . The h ig h cost o f p rocessing in 

p r e sen t s tudies \VUS due to incr ease in p roce ss o f rnw mate r ia l. (Pat le 

e r a/., 19 9 0) P a n se eta/.(199 1)andM ina1 ( 1990 ). 

The persuu l o f d ata s h owed that th e cost Rsl litre 1ni lk p r od u c ti o n 

was s ignificantly (P<0. 0 5) lo "'er fo r gi"Oup I I I ( 5.5 1) nnd I I ( 5.8 1) than 

the grou p I (6.1 0 ). T h is m igh t be d u e to the ro u gha ge used paddy strnw. 

in gro u p Jl a n d Il l is cheaper a n d econ o m ical than that of w heat straw. It 

is d ue to high e r mil k p ro du c t ion in grou p Ill compared to o ther g ro ups, 

w hich res u l ted to h ave less val u e o f feed cost a n d cost of m ilk p rod uct ion 

per li tre of m ilk u n d hi g h value of d ai ly n e t in com e thWl the rest of o t h e r 

g roups. w hich u nributcs fo r s ign ifi can t d iffe rence. The p re sent 

in vestigation is c lose agreem e nt w ith Ka lita c t a/. ( 1998), Singh cr a / 

( 19 9 8) nnd Me C u l lo u gh ( 1994) . 
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SUMMARY 

The 'sani' system fo llowed by th e : . dairies suffer-s from the 

imba lance of nutrients, as they do not care to s upply the essential 

nutrients s uch as calc ium, phosphorous, v itazn ins and prote in . It is. 

the r efor-e , necessary t o b alance 'sani ' system in r espect of these nutrients. 

Thus~the present work was Wldcnaken with following objectives: 

I . T o evaluate the feeding syst e m s of padd y su-a" ... and concenu·ate 

mixtures separate ly, and ''san i" sys tem of' reeding by b lending 

soaked paddy stra"Y and con cenu"Bte 1n ixrure together for dairy 

animal s under f"arm cond itions. 

2. To s tudy lhe effec t of above systems of feeding on produc tio n 

performance of dairy an imals. 

3. To study the effect of above system o n quali ty and quantity of mi lk 

of dairy an im a ls. 

4. To know the digestibility coefficient of diffe rent feed by digestion 

tria l in animals. 

S. To wor k ou t the econ o mics o f milk production. 

6. T o develop a econ o m icn lly v iable balanced feed prepared out of 

locnll y avail able con centrates and paddy straw as roughage. 

To undertake this study, 18 c rossbred dairy cows and buffa loes 

whic h were fres h ly ca lved ..... ·ere se lected cons idering their parity, milk 

y ie ld, stage of lactation and body weight. They wer e maintained a t 

Lives tock Fann. J N K V V , J n b alpur for a period o f 90 days (from 
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M arch 10 to J une~-'f·~~e selected animals were divided in to three groups 

· having six animals "each . The anim a ls we re random ly distributed in 

each g..roup. 

Tbe dietary gro u ps are u.s follows: 

(a) Group- 1: The anima ls ""ere fed norTnal conventional rat ion. which 

IS beang fed to other milch anunals a t L •vestock Fann, Adha.nal 

Jaba l pu r. 

(b) Group - II: The animals wer e fed chaffed paddy straw and 

concentrate feed separate ly. 

(c) Group - III: ·-rne animals were fed in the forTn of · san i ', which was 

prepared by c h affed p addy straw soaked in water overnight and 

blended w ith concentrate mixTUre. 

A ll the experimen ta l animals "vere mainLained unde r uni forTn 

managemental condi t ions. D uring the experiment.. the fo llowi n g 

observations were recorded: 

1. Proximate compos ition of experimental feed. 

2. Dai ly feed intake 

3. Daily m ilk yield 

4. Fortnightly milk composi t ion 

S. Digestion trial at 60 days of experiment.-

6 . Economics of milk produc tion .. 

Standard . ·: - ·_; ~ . · procedures were follo,ved for est imatio n of 

different milk constituents, digestion trial and dry maner intakeS. Data 

obtained in each p3.nUTleter "vere analyzed using Complete Randomized 
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B lock Design as per methodology described by Snedecor and Ccx:hran 

( I 989) and the following findings are obtained. 

Daily f"eed and dr-y an1t1 e r in ta ke 

The average dai ly feed intake p er buffa lo,:; was observed 14 .74 :i: 

2 .08, 14.52 ± 1 .32 and 16.72 ± 0.89 k g for group I,II and III_, respective ly . 

w h ereas daily dry man e r intake o f these groups were 13.4 1±0.07. 

13.2 1±0.86 and 11 .32± 1.04 kg. The ave.-age daily dry maner intake (kg ) 

per cow . was observed 11 . 17±1.26, 11.77± 1.56 and 12.0 1± 1.03 whi le in 

buffalo it was 10. 16±0.97, 10.7 1± 1.26 a.nd 9.80± 1.1 2 for g.-oup I, U. nnd 

Ill, r especti vely. The dai ly feed intake- for cows and buffaloes of group T 

and II we r e a lmost m o re or less s imilar, but sign i fican tly lowe r ( P<O.OS) 

than those of group TIL b u t the average d a il y dry mater intakor in cows 

and buffal oes of treatments I an d II wer e significantl y hig h e r (P<O.OS ) 

than those of group III. 

Milk yield and corn pos ition 

The average daily milk yield ( li o-e) of cows o f group I. II and HI 

were o b served as 7.38 ± 0.90. 7.80 ± 0 .86 and 8 .68 ± 0.4 l_,respective ly_, 

wttile corres ponding figures buffaloes of group I, 11 and Ill were 

estimated as 5.90 ± 0.59, 5 .95 ± 0 .86 and 7.18 ± 0.8 1 , r espective ly . 

ind icating s ignificantly highe r milk yie ld (P<O.OS) an imals of group 111 

wttich w ere fed f"eed in the fonn of"sani, in cows and buffaloes both . 

The average fat perce n t in milk of lh e cows of g;roups I, 11 an d 111 

were est im a ted as 4 .6 ± 0. I 2, 3.94 ± 0.17 and 3. 74 ± 0.59_, respecti ve lx. 

while the con-esponding values of fat content in buffalo milk were 6.68 ± 

0 .06, 6 .84 ± 0.97 and 6 .86 ± 0.04 , respec ti vely. The differ-ence being 
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insignificant in fat con tent of different groups. The SNF percent in the 

milk of cows Eed group I, U and ill were 8 .56 ± 0.3 J, 8.66 ± 0 . 76 and 

8.73 ± 0 .9~whereas in th e buffaloes milk SNF percent were 9.71 ± 0.08 , 

9.64 + 0.07 and 9.93 ± 0.57 observed in group I , n and Ill, respectively . 

The values did not d iffer significantly among the treatznent groups of 

· cows and b u ffaloes. The total solid percent in the milk of" cows was 12.71 

± 0 .03, 12.67 ± 0.03, 12.8 1 ± 0.40 in group I II and III, respectively~ 

Similarly in buffa loes mi lk T .S. percent we r e 16.34 ± 0 .67, 16.54 ± 0. 1 7 

and 16.76 ± 0. 7 1 in g r oup I , II and III__.respectively. There was no 

significant differe n ce in total soli d in mi4'. of cow and buffaloes among 

the treaunent groups. 

Digestibility or nutrients 

Digestibility of dry maner in the group I , II and m was 54.26 ± 

0.36, 48.94 ± 0.76 and 59.58 ± 0 .60-"respec.t.ively_. for cows~ while dry 

matter digestibility among buffaloes were 58.20 ± 0.6 1 , 50.16 + 0.64 and 

62.28 ± 0 .76, respectively. The significant (P<O.OS) d iffe rence were 

observed B.Jnong the treaunent groups however in group JJI significan tly 

(P<0.05) h igher d igestibility o f dry mat"ter in cows and buffaloes. The 

digestibility coefficient of CM.J de protein for cow fed o n conventional 

feed , r oughage con centrate separate and complete feed sani was 56.75 ± 

0 .83, 47.95 ± 0 .56 and 57.56 ± 0.58_, respectiv e ly, in cows .while, CP 

diges tibility i s buffaloes were 58.90 ± 0.50, 50.55 ± 0.15 and 58.99 ± 
0 .58_,. respectively, which was found s igni ficantly {P< O.OS) different 

aznong themselves . There was sign ificantly {P<O.OS) lower CP 

digestibi li ty, in w hich roughage con centrate separate feeding practiced. 

The digesti b ili ty coefficient or ether extract for group I , II and III was 

62.49 ± 1 .0, 44 .33 ± 0 .90 and 63.49 ± 0 . 16_.respecti vely_.in cows~ w hile in 
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buffa.locs it was 67.47 ± 0.20 , 48.31 ± 1 .0 and 67.24 ± 0.3S_... respect ivc ly , 

A ll the: three groups were found s igni fi cant (P<O.OS) difference among 

themse lves. G roup II was showing s ign ifi can tly . ('P < O.OS) lower EE 

d igest ib ili ty coe ffici en t in cows a.nd buffaloes both. 

Crud e fibre d igest ibility was 6 1 . 17 ± 0.22, 55.38 ± 0.62 and 63.25 

± 0.30_,rcspcc tivc ly, in cows,wh erea.s in buffa loes 65.73 ± 0 .32 , 58.49 ± 

0 .22 and 66.3 1 ± 0.63, respec ti vely, in group I, II and III. There wus 

s ignificantl y (P<O.OS) higher c rude fibre digestib ility was observ-ed in 

co w s and b uffa loes of group Ill. 

The n i trogen free CXlnlCt d igestibi li ry in g ro u p I , II and Ill w as 

54.64 ± 0.67, 53 .54 ± 0. 13 and 57.86 ± l.l,respectively,i n cows~whe reas 

i n bufTuloes it was 55.09 ± 1 . 1 , 59. 1 7 ± 1.0 and 61.92 ± 1 .7_..respeetive ly. 

A ll the three g.roups were significantl y (P<0.05) difTcrent . 

Ash content d igcstibi liry fo r group I, I I nnd Ill was 30. 12 ± 0 .84, 

30.25 ± 0.80 and 27 .65 ± 0. 13_.. respect ive l y~ i n cows,whcreas in bufTaloes 

ash di gesti b ili ry was 36.62 ± 0.74 , 35.92 ± 0 .82 and 38.44 ± 0 .28, 

r espect ively . The di tTcn::nec in digesti b ility coeffic ic:nt of A s h in group 1 

and Il l was n o n s ign ificant ( P < O.OS } but group II s h ow sign ifican ti;­

(P<O.OS) lower digesti b ili ty cocfficieol of ash in both spec ies . 

C o s t cco oo onoics o f" cxpe ri onent~• l f ec..-d u n d n1i l k produc:t·ioo 

The to la l cost of f.::e d (R.s. /q t) for w h cnl St raw an d c:once n t.J"ntc fed 

to &roup I -..vu.s Rs 673.00 -..vhile pnddy struv•• and co n cenl.nl te fed to group 

11 wa.s Rs 596.00 a.nd comple te feed sa.ni fed to group ITT was Rs 55 1 . 17. 

H encc_,th e total cost o f feed fed afte r p rocess ing was 37.03, 4 J .23 and 

II 48 II 



55:44 for group 1, 11 and Ill, respectively. The totaJ cost incured on per k g 

milk yield was Rs .6.01, 5.8 1 and 5 . 5 l_. respe;ctive ly ,for grou p I , [f and Ill . 

The persuaJ of d ata showed that the cost (R.slkg) m ilk yie ld was 

found s ignifican t ly (P < O.OS) lowe r for group lJ and ffl than group r 

because the roughage u sed in g.roup II and III was paddy straw ·w hich is 

much cheaper than ·wh eat s traw. 
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CONCLUSIONS 

The following conclusions can be drawn from the present s tudy 

I. There was significantly higher feed intake and dry maner intake in 

those groups, which were f'ed complete feed in the form of sani 

(Gro up Ill) than n o nnal conventional diet (groups J) and separate 

concentrate a nd paddy straw feeding (groups II ) in cows. 

2. In th e buffaloes s ignificantly higher feed intake was found in group 

III . where animals fed comp lete feed in the fonn ofsani. 

3. Milk yie ld was highest in those anima ls, which were fed 'sani'. 

4 . There was no significant variation observed among d ifferent 

groups in mi l k constituents (percentage of fat. SNF flnd TS). 

S. The average roughage concentrate ratio was 40:60 in complete 

feed . 

6. The significantly higher nutrient digestibility coefficient was 

observed in cows and buffaloes of complete feed g«>up (sani). 

Poores t digestibi l ity was recor ded in the group w h ere untreated 

paddy straw and concentrate were fed separate ly. 

7. The lowest cost of rni lk production per litre was calcu lated in 

group Ill , which were fed sani. 
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SUGGESTIONS FOR FURTHER WORK 

EflCct of diO"crent process ing teclvlo!ogy on paddy straw l ike uren 

treat.Inent nnd li me treatme n t for feedin g in dniry an ilna ls for a 

l o nger period may be undertAken. 

2. Differen t ccononlical balanced feed ing Strat egies involving 

differe n t poor diges tibl e fodder may be , .. ·ork c d o ut fO r p roduc ing 

higher m ilk producti on. 

3 . Further s tudy is n eed e d to sec the e ffect of pad d y straw based 

com p lete feed o n gro,.vth , p roduction and reprodu c ti on 

pc r fonnanccs of dairy anin1n ls on Ions te!Til b asis. 
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