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!bl• l• to oert1fy tbat tbt• Tbe81• entitled "Stul1•• 

en •b• etteo'• of replae•ent of groundnut eake 1n ooncentrat• 

ldature "1 'b aantlover cu• on tbe quant1 tJ' and qual.1 ty of 

mlk ln Ddl7 ADl•l•• .Wtted tor tbe Degree ot f.!.Se., 

lll 1'eter1nary 801•n•• ln tbe MaJor SUbJect ot Da1J7 setenee 

et tbe Aldhra Pra4•ab u r1 cultural tJn1 vera ty 1 • a re8Ult 

et bonaft4• reaeareb earrt.S out bJ' 81"1 v. Hamaantha eddy 

_.., .117 npent1ton and 'bat the Tbea1a baa not to111aed 

la Whole, or 1 n part, the baas tor tbe award or an1 4egrM, 

di.pl-. or otber 81ndlar 4e,gree or 41at1net1on • 
. .. . •.. 

. . """' !be aa~l atanoe. -~ belp rece1 Ted 4urf nc tbe eourH 
.. • ": '!' 

ot tbea• 1nftat1c•'1ona baft been tullJ' acJmovle41ecl • 
• . ,, 

(J. 

Dcpar1rue 11 t o f l " :'li r y Sl·1e ncc, 

Colle ge ur Yt>l~ I in J I 'I 5c i~n cc, 

A. P. Agricu l1ur :.i l Llnivc rs 11y, 

.l:iYD [; il.- n .•, u-5 11(;1JJO. lA.:P.) 
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soo__,. 1 n tormula't oa ot rat1 ona for m1 lob udmale 

,l • tbe key.a,oae tor prott table 4a! rn ng • aore ao 1 n a oount17 

like ID41a where 1ratu aad groundmt • are in great demand 

fol' lmllan nu•11 t1on. 

SWltlowr (Hellantbue annwa) baa Sta ori li,a in latin 

AMr1ea and 1a an important 45 to 50 per cent ecltbl• o.ll 

1lel41n& crop in place1 ot t_,erate el1.mate 11k• u s s -,, 

•learta, \:U.anta, Canada eto. !be 011 ta ba'l1ng n.on­

lboleaterol and ant! ebolesterol properties. suntlomar baa 

aot reeet•sl nob attention tn In41a aa the variettes other 

than '1Ua1an var1ettea vere lov 1n 011 and are b1&blY auscept1• 

ble tor flS'Ua. the "RUP1an ftJ"ietl•• ot suatlover, being 

4rou8ht rea1atant VS.th abort pertocla ot growth (86 to 110 dqs) 

t11Nple4 "1th a eapao1t7 to grov 1n aamr loaaa aDll black loaaa1 

an ~ll& a41"ated tor oulttva•ton, atnee l988e'IO after 

-••hl trials, b~ ID41&n Coune11 of ACJ'10Ultural : ;eaeareia. 

ruttaer It ta obnrYed that sunflower erop oould be ftttal 

Into ftl1et1•• ot cropplnc patterns, tn 41trerent rectona 

et U. eouatry V1 tbout 41 eplaeing &DJ' ~or crop. swatlovu 

oaa alao grow u an later-erop aloq with long duration eropa 
I 

UJre IUIOe&a•• sunflower appeara •o haft a cl11ttntrt f\ltun 

la 4rJ1and All'leultur• •• ecmpared to tbe '*1 '1onal Cdl 

..,s et tbe ooua'r7. Ia 11{llA1ne 011 per beetue, na­
tlowr ta cUattnotlJ' aupersor to other otl aeed cropa I.a 



JDIU.a. Vnt1u, P@rtdaY.lk and uu:f'1rak13-3497 Yartet1•a 

ot t:~sdan or1dn are found to be 8'11 table tor southern 

stat.a. 

a 

S1nee sunflower could be cult1 Yated throu1hout the 

1ear ·1n southern state1, a oraah programme, to~ the rap14 

eJCp&Da1on or area wider crop in the stat•• of Andhra Pradeah, 

!amilaadu and 1tarnataka1 1• UD!er 1mple•tat1on.. The eea­

tral Go•erment Y11uall••• tb• potentialities tor 1ncreaa1ng 

suntlover area in southern state a to about one m1 lUon 

a.etarea b1 the end of t1ftb nve year plan. 

ETenthougb groundnut cake protein VOZ'ka out to be 

ebeaper Sn 4a1ry rattona, on umt prote1n basis 1n OK1pal'1aon 

vtth tbe other aourcea of protein1 1 t 1 • beoom1ng lneroamngJ.1 

4Stf1ouJ.t to procure the same v1th reaaonabl• pr1ee due to 

lowr production and greater 4•aDll• !bcNgh sunflower cake 

l• oomparat1vely lowe.r 1n protein than groun4rmt eake, lt 

ta llblJ' to be aft!lable 1n plenty, especially in the 

soutbern atatea ot our eountry, eonaequent to the 1mplmen­

'8t1on of Goverraental Plan• to bring more area un4er' suntlo•r 

eropa aa a aa3or aovce of o:fl due to tta edible oil an4 

add .. eeoncmto advanta1••• 

.Bane• aa att_,t ••Mcie in thla 1n'Nst11atton to 

atllly lbe utlll'>' Yalu• of SUDtlower eue replae!n& grounllaa 
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eake p:rotet1a ta eoneentrat• mixture ot milch animals \11th 

suntlover eake protein at one-third, tvo-thi rda aoi huadr ect 

per cent levels by va1 ot asseaan.g tbe ettecta or replaoe­

aent vJ.•b smatlowr eak• on llilk 11•141 ta• 11•141 tour per 

oent fat eos-rected milk J1eld and percentages ot tat end 

SIP. All attmpt waa alao made to observe the change• in 

palata1a111t71 •ter eoneumpt1on1 body weight• of the animals 

ard a18o the presence or any pathological eonat1 tuents of 

urine as a oonaequence ot teelling Sunflower cake. P'Urther 

an attempt alao vaa aade to work out th• 008' eeonom1c1 ot 

arountnu' oak• replao••rit vtth suntlover cake. 



ifiIBW OF LITE . .ATU:-t! 

CCDposltion of sunflower Seecl, Cake and Meala 

Earle fl. al• (1969) atated that the hu.11 or the sun­
tlow1· aetd vaa pr1mar11J' oe11~1lose, l1gn1n am pentoaans. 

The hull 11p1da and proteins differed in campos1 t1on from 

the correapond1ng kernel content. 

KavardakoY (19?0) reportecl 15.12 per cent protei n 

11.2 per cent t1bl'e am 3.14 per cent tat in suntlo'-19I' meal. 

Dbarampal S1nah (1971) observed that the oil oont ont 

vas 12.1 per cent in decort1catecl suntlowr cake and 12.2 
I 

per cut !n un4ecort1cated suntlovar cake. Be further 

reported 37.1 an! 20.s per cent protein 1n deoort~cated 

aDtS m:Jeoort1eatect sunflower cake respecti.ve17. 

GoYJ.nd i•o 15.11- (1972) aottoecl that the oil oontent 

S.n suntlover cake obta1ne4 ftcm whole -4 va1 11.ss per cant 

am tbe protan content vaa ai.11 per cent. 

PUato'lit 11 ll• (1972) reportecl that the seed of 

modern soY! et Yari et1 es ot sunflower oont&J necl 011 between 

15.9 and ea.a per cent &Di protein betv .. a 11.s aad aJ.e 
per cent. ru~er tiler stated th•' ma111 of tbe eaaent1al 

amtno aOScla were b11ber 1D suntlonr protein than in protein 

ot peaa1 11beat ud 11&1••• Valu•• tor ••'bton1n•1 tryptopbua 
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all .Pllld.a• WJ'e fowd btgber 1a sunflower than aoyabeu 

protea. 

f~ebar 111!.- (1912) ••pol'tecl 12.1 per cent aD1 

u.a per •• , oil eonhnt 1n 4ecort1eated aid undecort!cated 

timd'lO•r eakea reapect1vel7. Tbe total protein eontent •• 

""81 to be 3'7.l per eent 1n deeorticatecl amflowr cake an4 

m.a per eent 1n undeoortteated sunflower aeed oake. 'lheJ' 

aleo repol'tet 1'.I ,.:r cent eruct• fibre 1n cleeon1eate4 

suntlowr l8ed oak• and 37.t per cent 111 undeoort1catecl 

Suntlowr aee4 ou.e. 

*'~ti (ll?I) 9'""911 41.0 per cent or protein 

ta upeUer enraet.t sunnowr aeal aid 46.8 per cent la 

IOl'ftnt edraet.S swatlowr meal. He baa alao reperted 

7.e per cent amt I.I per eent ether earaet in expeUer 

alll IOl••nt edraote4 suflowr 8"4 aeala reapeot1Yel.J'e 

• lm'tber at&W tbat tbe upeller sun.over .... aeal 

.. Wne4 ia.o t•r _, erme ·nl»re aDI alao reported 

1110 per oent erude fibre tn aolftllt extraeted sunflower 

.... • .. 1. 

1'1Uut .&11 Da• ll M, (1913) bave report.S tba oampo.. 

dtl• et· MW 8'ra1u et IDdi .. amtlowr aMI vartet1•• 

IC 8M1' (Ml'e4aT!J&-ef J\Ud&D orlll•) ... IC 81111(Allla91rlldJ-
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l'9"'9d tr• •.a to 48.3 per cent. PUrtt'.er tbe7 stated that 

tlMt protein CIOlltent rang.S troa l?.2 to aa.3 per oent. 

lftlst of "°"'UM• 
•ntaon ll 11- (1953) 8tatecl that the processing 

... 1tton1 •Plo'*1 1n procluct1on ot Sunflowr aeecl oil mMl 

wre abovn to atteet th• autr1 tt Ye Yalu• of tbe meal. !he 

aut!i tt •• , Yalue ot the meal tnoreaae4 as tbe procesatng 

'-P•raturea wre lowered. SQntlover seed 011 aeal ot 

9'U1ftlent nutr1t1•• Yalu• to aolftnt extrac'ed aoY&beaa 

ell Mal •• pro4uc.S bJ' lowr1nc tbe proceaalnc '9mpera• 

,_... tram aao"P. 1n tbe eoour to roo•r. 

1!111DI of sytlo!!r •!4 •!11 yd Clk• '9 J&J!a!Oakt 

St.UOY 1111- (196') atated ,., tHCl1q 3 kl· et 

3mflowr cake per heat 4&117, to eon 1n bird aD4 ftfth 

iaeta'1on reeetn111 graaa •• ba9!• fodder, reml.te4 !n a 

O•'' ,.r ••' taereaH tn butter tat eontent of ldlk. 

O..udlcW aid MonloYS na ( 1918) repol"ted that replaelDI 

a put or grain tn the h.110 ration by eb!ell peaa or sun­

nowr •ak• (a"'1t 110 1r•• feel per kl· lllk protueel) 

wealW tn a 1l11bt 1n•rea•• ln protein eontent aDll b'1tter 

fat per•••tal• allll -• dMnue 111 1o41• aid Po••aa!• 



' 
leftla et tbe ldl.L !My tanber reportecl that the quaJJ.ty 

et lnah•• •• aot atteet.i. 

Elda 11 au (1966) ... ,.. \hat • complete repla-•nt 

ot _,.. .. 011 Mal vtth sunflower aeecl 011 ••al, 1n eb1ok 

_..,._ rattona, aafte41~ 4eereaa.S growth. The adcl1t1• 

ot 1"1•• 1mprcwecl 1rodh oon814erabJ¥ but 4icl not quite 

Ndore tt to tba' atftll by MJaMan oil aeal rat1on. 181dne 

.,,....... to '• tile 11a111, if not tb• oal.1 Uml t1ng am.no ae149 

ln tll• ration• eontatmnc blah lnela ot suntlover eeecl oll 

•-1. 

lltl'aoY and Bortaenllo (1911) oltaerftCI that feeding of 

more tbaa 1.IO ldlolr•• et 811Dflover aeecl eak• per eov 

Ca11J'1 in .. cH.tlon to a bade ration ot mat•, ..Snrael.F 

attenet th• tut• aid 9olaalatenv et butter. Tb• deterto­

nuca ta the .-itt1 ot tbe ntter •• parttoularlT aotteeabl• 

..... Uae cauaatt'7 -· 1'81•.S to a ldlolha• per ..... w~. 

lla1I atto •• .. n, atlekT and W a proaoaeecl tee4 fla'fOV. 

Rllana (1911) ••JOftecl ree11n1 a or I "!lair•• et 

suti.wr .... oue ta eoneentrat• rat!on1, ttat tb.e -

ata r&•U• ta tM ••rt••tal pertecla were 1.1 per .... 

te ••• ,.. Hat i.11 tbaa tb• preltasnar,. ,.rsoa 1n *a 
a.flew• ...S oalL9 •• •• N Sa Ule eaaeeatra•• zrau.a. 
,...... lie 8'a•ed tbat tb••• •• ao d&ntfteant ettnt • 
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U.. e.poa1t1oa ei- quaJ.tty ot vbol• 4rted ldlk eftft after 

8'.Sq upto ,._ "91'•• 

ltaroduen (1980) atated that tbere vae ao a!P1f1eant 

-. ... tn fat eon'•ot of allk by teed1ng swan.over aeo4 oau 

ID , .. •••11•ental IZ-0\1p8 1nat ml.Jc prote11l roH ftClll 3.41 

anl l.'9 per eent Sn UMt prelbdnary pel'1od to 3.49 aal 3.e? 

,_ eeat. The Sner••• ot llllk protein •• mt •eonan!ealt 
aa l' •• o'btdned bJ a lar1• 1nonaae of protein 1ntak .. 

P9'eu aacl Calotolu (19U) aotteed at1atactory P!U 1D 

Uw wt1bt aa4 etfto1•DCT ot teed eonvera1on ln JQua& 

81111111.aa '"111a ot 8 to 11 aontha ot u• V1 th th• 1nel.U8S.on 

et suatlowr •al lo the ratsou. 

nolaerta anl •a 1'41 < 1911 > reportect that on 1nelutaa 

et santlewr •-' 011 1n rat1ou ot lNllollla there •• -.re 

etfteterat eonwraton of t..S than tn tbe eaa• ot otber 4teta. 

•1•8'1•111ty ot end• tat la the •tet •• leu Wlb aun­
a.... ...S otl snelu1on ln tb• raUoa tbu V!tb other tata. 

lllaen 11 Ile (llle) atat .. tbat there •• no ncattt• 

IUlt titterence '9tveen &l'MP• tn ma 11•ld or tntaa et 
.... at•a per U•n Of llilk OD fM41lll .-tlowr oil •taJ. 

,..~ •~ IQtralllt• aat eirp•U•r pro••••• !beJ' ~ 

......... tMt tu,_. 1""1DI pl11 ClftD \be low t_,91'alue 
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911 ..- •'1111Md tl1eat1bl• • ot the teed an4 ea ant P 

'-'tu 'ban other gt ftD tb• -• •ounta of h1&b t•perataure 

et.1.ue. 

ll"eeko.,_ e (1967) re~ecl \hat suntlover meal can 

nplaee •Ja1*m ••l aa a source ot ftgetable protea to• _, .. 
Barl• I!. ll• (1969) atated that th• ud.DO ao14 ocmpo. 

llU.• of auatlover kernel prote1A auggeste4 that the meal 

MF n a Yaluabl• 11a1re41ent. 

ltlftlra al I&, (1969) atUllt..S tbe etteet of suntlowr 

ol1 •al aa a •1t1 tute fol' ao)'dean meal la rat10lla ttll 

1-ro.tl••• The lnoreaH 1n tbe swatlowr and •eal aonten' 

ta th• rat1on1 tencl.S to 4eereaH the ve!lb' aasna and 

-ftrdon rate. 

CCd.t U1I noae (19?0) MHn.I tbat the hen-day ... 
/ 

,a'OCluntoa •• a111bt:l7 r.Sueed •bell ettber sunnowr Med 

aeal repla..a 100 per eent et eoJabean ••l protetn, ud 

fM1 "'91re4 tor••- 911•-. tnerea1e4 by onl7 suntlOwr 

1111 aeal wblta ...S at thla tlt•t&ZT leftl. S1lppl•ental 

lral•• 1lt1bt~ t•prOftll t...S emetenq Vhea d1•t• em• 

tat_. IUtlowr ·...i ••1. 
1-1•• (1970) tram Vial• laattq I ,_r, ataft'Opa\ 

flu wow wthera wr• stwn auatlover IHll aeala .arae'el 



••Wu ll09c. n,erted tbat there vaa ltttle dltterence 

la lift welsh' er f1nea••• of ~1. M•l enract.t •' ~· 

btlb t•pera,us-e 1••• wol W1 tb 1reater tena11• atrengtb 

allll a ft.ffM wttb aore ••'• 

atevan 11 ~ (19?0 > 1ntu88d aoo al. ot 16 per cent 

auntlowr oil euldon 1nto a Jere97 eov, an4 obaerftd 

.-r.U•l tnereaee in th• tat and protein eontenta ot 1311.k 

Vltb 11adtauou dnrea• In ·ianoee oontent. There •• 

aa la_... .. ot I per eent tn ltnolete acid eont•t at eeeond 

,.n tnfuat• ldlldna. eonsecauntl.J' there •• an 1ner•• 

ta .. atvat .. tatt1 aotda ln milk '•'• TM appearanee ot 

lal'1• eatra alftOlar tat 4ropleta, 3 to 81 ldorou ln 41•.t•r 

Ull Ule pl'OlGllltd effect et 1atu1on, ld.lk tat e•poat \ton 

.. -.1dere4 •• tn41eatlon that the •ula!on •• eleaNll 

,.._ tbe blood •'~ aDI ator.S aa milk tat ,reeuraor1 

•ttl \be1 OftlA be ued fol' tbe to111a,1.on ot ad lk tat b~ 

tlae HOhtlDI alnolar eeUae 

a.orodln and dkOl'OMl•'1b (1971) reported tbat ta 

•toe •u11 uw wtpt 1atu wre imo, lOl7 u4 MO '9 

ftl 1ra• wS.th •zi•1 sutlowr .Ue aDI protein deftet•a 

419'• aat dre111lq per .. , .... wr• m..a aal u.e 'td.'ll 

.... alld amtlewer oak• tn aal• '1a•k Jllell ••U•• 
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OOolroJJ1o 11 Ile (19'14) "1th ID Pl1.•a1an eova tn a 4 x 4 

Win acpaare expel'111•t nth 80 4ays period• &Id 4 ratlona 

abow4 tbat ••• aa ao a11mt1eant d1tterenn 10 th• t.­
per •eat PCM Jt•l4a1 fat teat1 and percentagea ot total 

aoUAa du• to the· 1nelua1on ot swatlover Med meal 111 tbe 

zaau ... 

SHr~_, I.\ U.. (1974) naluted suntlowr meal as a 

replae••' tor •,Oean ••l 1n eorn-eofabean meal dieta 

a. Rln• and rata. bper!menta With both aV!ne ant rate 
...... that 8\lPPl••dat!m of suntlonr m•l t!eta VS.th 

lrd• ... ••••at1al ,_ coed antmal pertOftlanc• dnce the 

aan.wr •e&l •• lowr in lmne tban eoroean •••1 rnn­
Ulnlh btlbel' ill aetld.Oldae tball eo)'abean •eal• 



llAT&HIALS AND M~THCl>S 

A •wi• .. week feeding upers.aent, "1th the 111corporaUon 

et suntl.over eue, In oaneentrat• mxturea •' one-ttd.1"41 

tw-'b!Jd1 an4 lma4r.S per "°' protein levels, replae1ng co­

rrellfO*h ng quant1 t1•• of groUD4nut cake prote1n1 vas eordueted 

vltb 1aotat1nc Jllrrah buttaloea arrainaed ta 4 x 4 lats.a 

•cauoe teat1a. 

1t1b\ laetattn1 Mll!Tab ntfaloea ·raactnc 1n bo4y Wilhta 

trClll '11 to 492 ld.loer•• w:r• Mlectect tor '111• eapertm•' 

fls th• bard ot 4a1r, exper1••'•1 atat1on, na~en1rane1ar, 

1aal...,n1 to Antlhra Pradesh A1r1cuitural UDlverntr,HJd•1..W. 

!MM Udaal• vere 1n the rans~• ot :n to 89 taya ot laetat1on 

peito4 VS\h aa aftrage ot 88 481'•• Tba MWTab butfaloea 

wre 4t914ed !D'O fCNJ' ll'GUpl V!th two aoSmala arrange4 iD 

•eh ll'OUP 10 'bat the 1fMk1Y aftrqe1 of the two animals 1D 

napeet ot ll!lk 11•141 tat teat am 10l14a-not-rat pereeataa• 

wre '""_,.rable 111.tb eaob other ln that 1roup Wltb 

MSlt.ISlal• d1tterence11 aa •• lbom la Tablei • •. ... ,..., •. 
•maon•• , ... ! .. atandal'da aodlft.S by - (lM&) 

· ,_ Jlt!aa •tU• wen a4opt .. to oalwlah th• aatnt-DM 

nca111r-•'• of eaob m..i. !• ldlocr•• ot paraarau an4 



TaU• le ParttouJ.are of th• laetat1ng ltlnah lnlttaloea of the 
poapa Mleoted tor tbe expertm•t ___________ ........ _____________________________________________________ _ 

Bl. Ald-1 Bolly Iaota- Stage of WMkl~ wee~ 
10. 10. Wilbt tlon laetat1oa ldlk tat l'at s. N.P. 

11•14 J1•ld 
(q) (1'o.) (daya) (Jig) (kg) (%) (%) 

-----------------------------···-------------------------------·---
Otwp•J1 

1 11 ,.,. 4 73 aa.10 a.a1 6.39 10.oa 
I 714 411 I ., 11.z 2.77 6.36 9.90 

--····----------~--------~-----------------------------.... ···--~---··· Total 187 133 a.aa 10.?& 19.93 ------------------------------------------a.a ••• 
-------···------------------------------------------------------------Agmpt•JX 
1 41 
I II 

.. 
411 

4 
I 

81 ., ae.ao 
m.to 

--------~.-..-----..... -----.------------..,---------------·------------...--Total "·'° 
·-········----.-.---------------------..,. ... ------~--....,---··--·· ?4 ••• LlO 

----············---···----------------------~------------------~-

l ,.. 418 • .. n.m a.11 ••• 10.12 
I - 480 I II 16.IO 3.48 e.u 10.11 _______ .., _____________________ ....., ____________ .._ __ ...,.. _______ ··---total ... 117 113.70 1.11 u.n m • .-o 

·--···----·····---------------------···----------------·------------AY•raa• 481 •·• H.81 a.• •·• 10.m 
----········---·-··· ... ··---------------······--------------------··· 
o!BP•D 

l ' ' . "' 
418 ... I 

' 
., .. 48.40 

41.10 
.. ., .... •••• 1.sa -----·-----------·--------------total ..., 111 81.IO 4ell ll.M a>.• 

·----····-····------------------------···--·----Aftraa• 4el.I A 41.tl 1.43 a.ea 10.11 

-------···-----------------------------------------··--------·······-



.._ llSlol'-• ~ sre.n ber- ware fed to eaeh weal ta 

14Utton to Ill UM'• t_.1DI of 11184 •· dinee tbe ldul 

·llO •• et poor .-U '~• to •nnr• tU Intake ot maintenanoa 

l'eqa&r_,., aine ldl81raa or eorre•poncling experimental 

rat.toa of 'be coaoera°" experta•tal. period •• 11 ftn to 

U. Udmal. TU quaatt ti•• of teed a and tod4er ottered 

took 9ar• of the autrteat •• hlk, dry aatter requ.t rementa, 

15.tmta A requtr••nt• aid otbn 1Udadent1fted grass ~-
I 

faetora eonalderecl aeeeaaary. se1entlt1e teect1nc princlpl•• 

et th• l'Ua!Ballt1 aa4 tu aol'llal f..S1ng praet1ee1 wre obaerft4 

t .a teel1q th• •attona to the experb•tal animal.a. 

IWU"ftk.l coaoeatratt a»au• 

lbl eonMntrat• uaturea vttb t1se1r leftls et 1agre41-

... uaed Sn tbt• espertaent wre preaenhd 1a Tattle a. 

!be eanHGtra'8 rattou wre apeo1fteal.1T tonralat911 

Wltb Mt• to Met tbe requi!Wleata of unt4entlt1e4 laetat1oa 

l&ftor(a) ot 1ratn tOl' procluctloa P8PM••· ta all tU foal' 
hUOU toNalat .. tb• leftla ot ,._t bran, lda•ral mixture 

anl ICllDOll lal' wre th• _.. WMnaa ti. l•ftls of Ml• 

wr• lowred pro1r••1•el1 VS.th tbe PhP'••1" npla ... at 

et 1NUndnut eue protein dul.1 WStb the ld•11ltaaeou ••'1• 
'*• la lara• ,uan,1•1•• of swatlovN eaa to t0111l&la'• 



table a. Pereentaa• ecmpoat •1 on of eaperiaental ooneen­
\rat• raUona 

·············-----·---·······----·······----··············· 

-----------~--------·····-····--I c D .................... ··-·----· ·---..-.eie··------------·· ·-· ... 
...... (U'Uah.S) 

Groutmat ... 

IUtlowr eu. 

*-at ltran 

lllMral. ldatue 

Cr • -1' 

• 
42 

-
80 

I 

1 

• 
• 
ao 
80 

a 

1 

83 

14 

40 

II) 

I 

1 

1? 

• ., 
., 
• 
' ································-·-----·······---- ....... . 

Mal 100 100 100 
············--···············---·········--·············-··· 
ral.nlat .. c.- 11.0I Bl.83 a.a m..11 

C.l•l•W DCP. 1?.18 ia.• u.ta 11.U 

C.l•lated TDI- ?4.11 71.IO "·°' ,... ................... ·······-··············-········ ••••••• 
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ll0Bltro1eaou ratsona1 dnff tbe• 1isatti. quant1t1e1 of 

saatl.ewr calm ••tnb•W '° th• TDll ftl.UI •• wll 

faeilitattq tbe reluetton ta ..SM lnela Sn tm ra•lon1. 

Ra'1• A•• a •DYeatlonal eonuntrate ll!&ture V!thftt 

amllowr eue. rn rat1ou a, c Ulll o, the 1rowdmat eaa 
pl'Otda •• repla_. at W•tird9 ho-'btl'41 and lmldr-4 

per ._, pro,ein lnela n.,..tlvely u4 nbat1tut1on •• 

toae wltb aueb quan'1•1•• of awatlowr eak• in all tbe• 

tlaree rattou 10 u to en.ave 180ldtrogmou aatu.re of the 

ratt... Tm ealftlatect ..i-a et !DI aat DCP ot all U. 

lee U,USMatal ratton• vere a11P18' a11dlal'. 'l'beM rattou 

wn tel la aocorclanee to tb9 lltlk procluett oa ot tU apert • 

Mllta1 anlNla at tbe rate of 1 ldlolr• ooneentra•• ld.&hr• 

f9W ••Fa ktlo1raa of ldlk pr.Sa .... 

···-· tf - Mtpeh1 

AU uae upenaental utaal.• were atall t.s tu.rtna * 
uperta•tal perto4. 1'lat ltet.»re 111mna, tbe clat~ all• 

... et eonoatrat•• •• t.S t"1• tn a tu ta equal 

... ,,,... 919 Nll41••• ud , .. ., • .s "1th *19b t• 
M'·1ta baw •t• the eaaeentrat•• •• oltHl'ftd ~. 

!bl 1••• paaa •• ottered boUa ln tbe llOl1d.DI u4 •Nd• 
la tw tutala•ta. tlat• aa otter .. ll MJpttw lfl/IO 



lt 

tile Ulula were ldll&ecl tld.o• 4as ~. a• a.30 a.m. ud 

a.ao ,... !o atsauJ.at• •1et-4own• pbenmaenon, -- ealft• 

wre .U.Wd to au.Okle ,._ ••• for tvo ldmatea and ,.., 

ldlldn1 n*Una •• aot all.ew4. At eaoh ld1Jdn&1 t• 
' 

•• aaauaecl tbat ealt M7 eouua• about halt a ld.logrm 

•t ldlk hrtng IUekUDI aDI tb• -· quant1 ty -· a44e4 to 

Ule atlk Jl•l4 r-rdecl after •eh 1111.Jdq. ..... 
!he •.,.rta•' waa eonlaet.. tow a total period of 

twlw VMlt• lnelultq tou OU••* ,rettmSDal7 pnto4a 

'1aat 1aterw1ae tbe fCMJ' • .,.1'1 .. lltal perto4a. TM ~ell· 

8illlal7 ,.rtod of OM•Wek Sn•• •Met f_.tac a rat1• 

•• o1tHrft4 to ~ ett reei4ual etteeta et tbl ,nft-. 

ration. At ttae ...i ot tbe ~' ner, POQf ree.et ..e 
all U. t.- a,ertaeatal rattw With aa • .,.meatal 

,.n .. of M wek14vat1oe m •• rdtoa. 

•lll tat &Ill an .-••Id.-• were eat1Mhd • 17 11ltb 

.. .-111 .. a111 nmi.ac 111111Y14uai 1«1Nl -.i. .. •a 
,.. ......... - ~-'bot ... tbe .. •1• 
...... ,. J.s.1. ,, .... -. .. ~- - -~ ... fat 

'14tlta ef tlle MfMllt ffll/d ,_ ... Jal .. M1•'d .. 

..... a.t•r•a te• le, 



Ilia ape11.a•tal ant••l• WN w11Mt tor •bl'• cooae­

•'l" 4oa 1n a wek '-9tVHD ia.oo noora and 1.00 P••• anl 

, .. aYerase W!&bt ot tbl'• 4&71 of •a•b animal •• taken 

u tbe aftra1• "e1Cbt of ,., udaal c1v1n1 that week lt7 

_.. .. Sag ott 'be 4M1Mlle 

*'•r COU.pU• •• Dottc.S lt7 Y18Ual cbaena•ioe 

ud tbe anial• •re 11 ftll U. water In ba*d1e 

!bl Vlu '8l4ed ta a.. •ndac •• eolleet.. trc:a edb 

•Bl•l ... ta....,. well ... er I ... tor tbe pr••- of 

PN-l••t• w.1781• ot ti. teed Sqndtent1 ..ect 1n a.. 

••arta•'-1 ooneeatrate ra'1om vu earl'ted Rt u pd, ... 

,..elllll'•• lal• d om t.1 ~ o. A. • tllll mtrt t1 •• ftlm et ta. 

e.ar apel'imeatal eoriceatrate lllAllr•• aa •l•tat .. -181 

Ula ........ 411•9'1• •••tft•-'• Ult tbe -.J.a1&W 

pealMh prtadplea ot be •••-'l'a'- ml.._ ... 
1e .. 1eai up1eta ot ti.. rd10M ~ • •1111_. 

-. ... • tM ,nt11111al aiut hMe et t:lll •• , .... ,. .. .. 
ltaUstteal ual71111 .t U. tat. .. ea11t .. _.la 

....... , Wltb ... .-r aal Cl&M• (Ul7>• 



HUULTS AID DISCUSSI<ll 

!bl prox:t.aate pl"Snelpl.ee ot the 1ngre4i ent1 that 

ellUl'1tute tbe ezper1a•ntal eoncentrat• rat1ona vere pre­

aatefl 1n Table a. The crude protein eontent of auntlower 

eak• •• about tbr•-tounba to the 'lalue or groun4nut cake 

prota1a. the total aab aontent ot suntlover eake vu 9.'I 

per een' aDI the a•14 tnaolule uh •• 2.88 per cent. 

Tbl erme ftbre eoatent of smtlowr cake •• 15.SO per 

oent aa4 vaa about thr• tf.11•• more than that ot croumnt 

eake uae4. TM Rn oontent •• ao.M per eent Vhereaa the 

DE content ot grcnm4nut cue vaa 40.31 per cent. 

TU oal.8'1lated 41geat1blA pr1nc1ple1 of the 1ngre41enta 

uel ln , ... upertmeatal rattou. wre abowa Sn Table"· !be 

Jel'eeDtqe of dl1eatlbl• •1'114• protein of santlower calle 

Ue4 •• t0\1114 to be tour•f1ftha ta ftl• to tbat ot 
1roun4nut eake uect. The TDK walu et sunflo•r cake used 

.,pear .. to .... ltttl• HN tbaa •bat of aa!H uae4. 

!be prom.mate ._pod '1on ot tbe uper111•tal rattou 

wr• Ibo• ta !able 1. !be erude protein and el'Ude ftbre 

eon'•'• ot th•• rat!ona vere ln aecor4anee "1\b t.s.t. 
Nq\dr••Dt1 IPfflfted to'I ooapoualed teeda for ca'tle. 

, 

Ill• nur utraet, tbe erUll• ftbre aat tbe total alb . 

,.reent••• tn ti. rattoaa tnorea..S ~ tbe pereentqe er 



IO 

table a. Percentage eompoe1t1on ot the teed tngraU.ent• 
Wl.S ln tbe •1tw1mental eoneentrate rat1on9 
(on o•en 41'7 b&ata) 

' 

----·····---···-····----····--------------------·······--~----
Prtnelple c roundnut -- 'heat Maia• cake tlo-t bran eake .................... ·--------... --·-···----------·· •• ••••••••••• 

crale protein <•> 7.0I .... 31.02 e.12 
Ether ext raet (~) '·60 s.a.a 13.14 a.01 

cruae ttbre <•> a.77 4.7& ia.eo io.• 
m.trosen rr .. •ztran<•> M.41 40.31 30.14 ?3.93 

Total alh <•> l.a& a.ea 9.70 ••• 
·······-----······--··········---------------------------------

100.00 100.00 

--~----------------------···------···---..-----------------------
• Aet4 tntolubl• alb 1n Suntlowr .U.1 2.68 per cent 



~i. 4. D1gest1bla pr1neip1ea ot th• 1ngre41ents uaed 1n the Bxpertmental rat1ona 

ntaelpl.e 
Hid• Groundnut cake Sunf'lowr cake WM&' bru 

_._._._._. ..... --.....~-- --~...,_-~-...---- -~--- ... ·-------- ___________ _.... ___ ...,. ___ _ 
Dlgast1on Per cent DJ.1est1on Per cent I>.lgeat1on Per eent D!geatton Per cent 
coett1e1- 411•st1- ooe~t101- d1gest1- coet1'1ct- dtgesti- eoetn.i- cl11est.t-

ent ble ent bl• ent bl• eat bl• 
·- -------------------------~-------------------~~ .... -...-------~-....- - ---~--.-~ 

crade proteta 85 3.89 

a.ee 
90 

r1 

10 

61 

36.86 

e.aa 
o.48 .... 

92 

90 

86 

n 

.... .,,, 
a ., 

?.oa 
1.27 

2.06 

Btber eztraet 82 

crude ftbre 78 2.ll 

Jlltroaen ft'" extraet 76 •• u 

11.18 

4.03 

11.71 " ea.10 -- ···-,_···-------·-·· ~_.._, ______________ _...._-.... ~-.....-.... --~.....---...---~.....----------.-.... -~~ 
•QI( ,. .• 77.?l 80.98 74.0t __ .....,_ ______ .._ ___ ..._.. ______ ._ ___________ ~-~------.,.----··-......-~-----.... ~-



. ,_ ' 

table a. Pr'Ol1Jlat• ... pod '1oa ot tm a.,ertaental 
toaeentrate ratlou (oftn 4ry bade) 

········-···--·-····--------------------.----------------······---

Prtaclple ----------~------------------B c D 

··········--····--··----·-·······-----------~------·-------------
Cl'Ulle protein ( ~) 

Btber eztract ( ~) 

Crude fibre ( ~) 

11tro1en tree atraet <•> 
Total uh (%) 

11.oa 21.aa 11.43 11..ea 

a.• 1.01 a.oa 1.oa 

1.oa '·• •·• u.aa 
61.• H.to 12.u ''·aa 
1.11 '·" a.I? 1.oe 

---·······---···---·------------------------····------.............. . 
total ioo.oo 100.00 100.00 100.00 

------------------······---------------------·--·········---------
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fable •• Total ld.lk1 fat, t•r per eent PCM J1el.d• an4 a'ftragea 
. :~eentaae1 of tat and Sil' of the experimental an11l&l 

......................... 
---~---------····------~-...-------------------..___ Bxp•rt.a•tal 

nrto4 
Group-I Group-n oroup•III Group.IV 

---------··--------------------------------------------------------------
~1!2!..-L.~!Loe:! __ ll!1L09~~l2!=2-

1. 11.lk J1•lA (kg) 
2. Pat 11•14 (Jc&) 
a. 4 per eeat PCM (kg) 
'· rat: teat (~) 
le DP (~) 

81e.10 ies.10 211.eo 169.10 
12.aa s.7a 12.to 10.12 

270.G 196.39 277.99 219.44 
a.ea a.42 6.10 &.98 

10.37 10.19 10.36 10.16 

-----------·-------······----------------------~~~-~-----------····-··------i!!!e<l-1!!:li4-1!!.!Rll 
le Mllk Jteld (kg ) 
2. Pat J'1el4 (kg ) 
a. 4 per eent FCM (kg) 
4. Pat test ( ~ ) 
I. SRF (~) 

116.40 
14.40 

305.16 ••• . 10.11 

170.80 
io.ea 

?ae.09 
.6.11 

10.rt 

187.70 
14.24 

aaa.aa 
?.&7 

io.aa 

178.60 
12.10 

258.94 
6.77 

10.13 

----------------..-~ .... --------------------·--------------... --------~------r•tton-C ~4on.n Jat1on-.A 2St1on•B. ------- ~--:----------
le Mllk 1f eld (kg) 181.30 169.IO 178.60 193.50 
a. Pat 11•14 <kl> 11.oe 11.ee 13.06 13.oo 
a. 4 per cant FCM (kg ) 313.18 MS.?l 117.a> 871.80 
4. Pat t••' ( ~) 1.11 6.81 ?.38 1.71 
a. sir <~> lO.lT l0.19 o.u lo.oe 
--~----------~---······--···--······-------··---.....---·---------------·---·-· 
h!!n-l!WC'.ili.4ml 
1. Mllk 11•14 (kg) 
2. Pat Jt,ald (kg) 
3e 4 rr cent FCM (kg ) 
'· Pa t••' <•> a. S1IP <~> 

,;.atton-B :&t1on-C .. \at1on-D ;:ation•L -----------------------
131.00 
14.88 

314.10 
e.48 
9.91 

-----------------------------------···-----------------



DI la tbe ~atsou 4••r•aect progreaatft~ Vltb tbe au1»at1-

ftttaa. of 81ntlowr cake in lnereaaecl quant1ttea '• npla• 

POOD4mat oake protetn at 41tterent l•Yela in the l'aUon.a. 

!be total ld.lk, tat, tOl# per aent PCM JS.•14 &Id the 

trMl'qea of percentaa•• of fat &DI SIP of antaal gr011pe 

dvtng the tour experimental periocta1 wre preaente4 la 

!able e. 

mps •tl4• 
Nllk neld 1n ld.locr•• in ... exper1a•tal W.Ml 

group vas preaented ln Table ? and the stat11tleal anal1s1s 

of ·v1u·Sanee of milk rt•l.41 vaa presented in Table a. 

During the ftr1t, 1eoon4, tbtld and fourth •••rimental 

pel1.orl1 With ra,lona A, I>, c ancl B feel to cro.ip I the total 

ldlk 11•14• were m.1.10, ll&.40, 1a1.ao aa4 m.oo ldlogl ... 

napeet1Yel1. Jn group II the total allk J!•ld• were 1a.10, 

J.to.ao, 189.90 and 1ao.ao k1logr•s during tu fGlll' UfG'l• 

a-.i pertod1 V1tb ratlou B1 At D and c reapeet1ftl1'• '4th 

raUon1 c, a, A an4 D tetl to crou.p III, tb• milk J1el48 wre 

au.to, 111.10, 118.eo and 183.10 lr11o1r•• reapeet1ftlr 

hrtas tbe re.,.et1 •• tour period• of \be exper1aent. !b9 

111111 JSel4• wen w.10, l?B.eo, 193.IO and 212.40 ld.lolr•• 
Sa PRP JV 4ul'lnl th• ti ra,, 1eeoa4, W rel aid fowtb 



.- ... ~ 

--·-·~·-·"·~••1••··----··~·"·"--.... ·-~-"-~----·------........... 
- -----······-----------------·-----·······-----

··-=··--··-------------·-----------·------------..... -------------· · ftr9' perte4 !fti·Ml •. 10 !ff·'° ··10 ~on-A ~1on~8 f.aion-c ··oa-b 
seeoaA per1o4 

1116 dii*-A •·'~ ,ar·eo t•• cil-C 
!bid ,.11.ect M·'° di·'° naon-Con-b iu·to 7!floa-A 

,_.,h ,.r1o4 !fi·oo !fi·H ~oi-B ~.&on-t dlr>l~ 

------····--~---------------------------------------······ --------

fabl• a. Anal.1•1• ot •ar1anoe ot 111.lk 11•141 

--·········---------------------------------------------···---------
84111rce et variation sua ot 

1quan1 r Yalu• 

.................... -..-----------··-------------------·····-------
DM te pertod1 I u.oa .., .• 0.09 

CM• to 1roap1 I •0.'18 1287,H , .•. 
Dale ,. tl'Htllmt1 I aeo.u 11.11 o.17 

lrt919 • 1816.M aoa.• 
·--··········-------------------------·········------·-------------
• a1llft•ant at •• leftl 



• 

•11persaental P•l1o41 V1 th ratiou o, c, B anal A respeet~vely. 
-...rtaon ot 'b• a11J& rt•ld• or the 1rwp1 v1th ooo another 

It va1 ObHned that there vaa a\loh var1at1on of the ::l1lk 

'1•l41 dur1ng all the per1o4a of exper,_aent. on tbe other 

bani, 1n eaah group on oompa=iaon or the milk 11•14• of 

4ltterent P•rto4a1 W!tb d1tterent rat1ona, the ~ • 111a1 not 

mueh Tari a ti on to be aeen, 

en 1tat11t1ea1 anal1•1• or milk Yields, no a1gn1ttcant 

d1 ttarence •• obaerved among the 111 lk Y1 el4 a ot the experi • 

mental per tod1 aa veU aa due to rations, W1 thin Mlh 

group. Tkaoe• 11 ll• (1966) atated that there vaa no 111&n1• 

fteant d1 rrerence between group• 1n a1llt 11•14 on r..s1na 
suntlove: 011 aeal preparecl by bJdraul.1 e and expeUer procea•••• 

S1 gld fieant d! tterenee vaa obaerTed among group• Vb1 eh aleo 

ex:11te4 uong group a v1 th t·egard to m1 lk 11elc!1 When animals 

wer e grou;>e4 at the eommenoement ot the uper1aeot. 

"' >11141 

Pat 11• 1.d 1n k!logr .. a 1n •aob ex:pertmental animal 

group ,.1 preaente4 in Table 9 an4 the atat1at1cal anal.Y81• 

et ftl'ianee ot tat Ji•ld• wa1 ahovn in Table 10. 

nurtnc tbe t1rat, aeoon4, tbtrd aid fourth ·~ar1c.ontal 

perlo4• V1 th ra,1on1 At o, r. and l3 ted to t roup I tbe total 

ta\ JSelA• vere ia. •• 1'e401 11.06 and lA.88 ldloc.raa 



Mle s. Pat 11•14 1n kilograas S.n each exper!mental 
ant•al group 

.-·~·~·~·-·······--·-·--·-···-···-··------· ... --------····--------------·············----

..,.,,... •• 1 
,..Sa.la 

(eaeb pertot 
14' • .,.., 

·······=···---------
. -------------------------

nrst: per1o4 IJ8.ll ftaia-1 " P&lt!-a ff112 !•on- ti•'2 !ii~on!t> 

Steoad per1od t41!Q ~H H194 H·'a &wlon-D t-.& OD•A i1at1on-B .•ton-C 
ftd.1'4 period ff •g§ Paon-c !ti! !_.lon-b tf·06 ii:on..:A r~lf:!n 
rnrth perto4 . tf 118 If" l2

'
66 1.HM!i-I.a on•B ~ OA::C ~:t on:O 

----------------------------- ··········~ 

iabl• io. ADal1•1• ot wartance ot tat 11•14• 

-·-······------------------------------------------------........... ----
source ot vari at1 on 

Degrees 
ot 

treed• 
SID of 

aqua re a 
Mean 

square 

·····----------------·-··--·········-----------------········-----
DWI to per! ocla 

DU to 1roap1 

.,.. ..... ba•t• 

urew ----------

3 

a 
a 

• -------------------------------·············--



"•"tYel~. Ia croup 11, the total tat 11•14• were a.'181 

lOe689 11.ee and 9.76 k1locrams durine the tour ,;or :·espor¥!!ng 

eaperlmental P•r1ocla v1tb rations B, At D and c rempect1velT. 

\flth rat1ona c, B1 A am I> rect to croup 111, the tat rtol4a 

wro 11.90, 14.11, 13.06 an4 12.56 kilograms t·eapeot!vel.y 

4Ul'1Di tbe respect!•• tour pel'1oda ot the experjraent. 'fbe 

tat 1'.•14• vere 10.12, ~.10, 13.oo and 13.72 kilograms 

ln aroup IV durinf the n rst, secon:l t h.1 .:-d and tou.rth expeM.­

amtal pel'ioda respect1ve.l.y 112.th rat1ons C>1 C1 B aM A 

raspoot1 va11. on compar1aon ot the tat Yields or the groups 

With one another 1 t can be ol>aerved that the1·e wae cuoh 

Tar1atlon 1n the tat J1eld1 cturing all tho period• or the 

experiment. Wb8reaa1 in each group, on ocmpar1son ot the 

tat J't,elds of d1tf'erent pcr1oda1 with 41tferent rations, 

there was not muoh var1at1on to be ob1erft4. 

~ 1tati 1t1ca1 anal.Y•1• ot rat 11•14• no ai&n1f'1cant 

ct1tterence vaa ob1erved among the rat ytelds ot the oxpel'i• 

mental parjode a1 well aa due to rat1on1, wlth1n eaeh 

group. ..agnitSc3nt difference was obserYeJ among croupa1 

wh.ioh vaa alao eaatecl amon& groups 1n respect ot tat yiel41 

vben the animals nre croupe4 at t he co:imencement of tbe 

uper1.Unt. 



- •r •1pt "' eorrut!I Jilk Jl•lcl 1 

Jov per C9Qt tat ctorrect.S ad.lk JS,eld 1D eaoh GJrperi• 

-'al antmal crOUp vaa presented 1n Tabl• U ancl tbe atat1a­

•ttal an&lJ'ale ot variance fol' tbe same vaa presented ln 
table ia. 

DUtn1 the ftrat, aeconcl, tb1rd and fourth experimmtal 

pertocS1 W1 th rattou A, D, c and B ted to group I tba total 

hwa per cant PCM JS.•141 were 270.49, 305.161 313.92 aid 

/ 114.80 ldloar•1 reapeet1vel)r. In group JI the total tao 

per eent FCM 11.•l41 were 196.391 829.09, 912.71 anll &o6.45 

Jdlogr•1 4ur1ng the tour expenJ1ental ?•11.od•t v1tb rat1ona 

a, At D and c reapeet1ve11. With rattona c, a, A ...S D tec:l 

to poup III the tour per cent FCM J1•lda were 277.991 

aaa ••• 167.ao and 851.a& Jdlogr•a respeet1••1Y 4Ul'1Dg 

the reapect1 ve tour pertocl1 ot the exp13riment. '1'bl tom 

per eent FCM 11•14• were 119.441 2&LM1 871.BO ancl BD0.61 

ldloar•a in group IV during the ftr1t, aaoonct, tbll'd aa4 

toufth ezper1mental periods Vitb ration• D1 c, B an4 A 

reapeot1••11. OD compar11on ot the tour per cent PCM 11•14• 

et the 1roup1 V1 th on• ano•ber 1 t can be obaerftd that there 

•• utb vanatson of th• tou.r per eent PCM 11•1.d• cturing all 

tbe perSod1 of tb• experiment. OD 'be otber band, tn eaab 

.,..Pion eompanaon ot tbe tour per cent PCM 11•14• ot the 
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labl.e 11. PolU' per t 
w...i 

1
r!; FCH 1o k1locrus 1n each experimental 

···············-­
--------------------- ---··-----~------~~-----------------apertaeata1 

,.rtola 
(eaeb period 

14 dqa) 
Group•I! Group•?!! Group-JV 

.................. ____ 
-------------·=·------..--- ------·------ft rat P•rto4 hfi0.49 m·· !ff ·99 llt#ao Ra1on•A haion-s !·.&ion-r. 

second perto4 m·l6 fl·CI! ·m·· .8.M f\&on-6 r.a on-! r.&fon-B t•Oi~ 
tbtrd period 

t&tf :!~ 12,7~ !fi·!> ¥It-A R&1on 1=.8ion-A 
PoVtla pe11. o4 ft4·!J !'if ·41 aat·• m·11 riloii t'8ou-c f.aton96 fiaon--1 

·-

--~-----~~---.-----... ·--------------~~---~~~---------------·------

Table 12. Anal.1111 ot var1~ce ot tour per cent l'04 

-------------------------------------
source of variati on 

Degree1 
ot 

treed am 
sum ot 

lq\lal'81 
Mean •quar• 

-····---------..---~--------~----------~-~-..---------~---------
Due to pert oS I a 1649.49 883.JA l.'19 

Due to 1roup• 3 141DS.13 4736.Bl , .... 
DH to ta-eataenta a m.•e '9.11 0.1& 

&n• • 9'4,08 490.ea 

·····--·--···-·····-----------~----------~-----------········---
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Mttweat perloda, v.t.b dltterea• rattou, there .. aot 

... ftl'1a\ton to lte aot1c.s. 

tll atat18'1eal an&l.Ja1a of tour per oent PCM Jl•l4• no 

dpt.ff eant 41fterence vaa obH"9d aon1 tbe tour ,.r cent 

JieM Jlelda of the •:11t•1ae.otal pel'!octa, u wll ••• tue '° 
tbe •attone ¥2th in eaeh group·. oeokolJ1• 11. ll.• (1974) 

elllawact that there •• no 1!gn1tiea.nt d~ rrerence 10 tile tear 

pel' eent rat 11•l4• Cue to 1nolua1on ot 3mflowr M8I meal 

la tile rattou. Bolfe••r a1gn1t1eut 41tterenee •• obaened 

--. croupa, Wdeb allo •dated among groupa ll!tb reg~ 

'• tour per cent PCM 11•14• vhen ammals wre aelectfd and 

P'•P8d at the oommeneement ot tb• experiment. 

ltt ,,.,, 

The a•erage tat test in eaeb upertmental an1mal gJOUp 

•• presented In !able 13 and the atat1at1eal anal7d• et 

~tanee ot tat pereeatqea •• abo• ta Table 14. 

Durtna: the ftrat, 1eoonc1, tbtrd and fourth experimental 

perto4a ¥1th ration• A.1 o, c an4 B fed to group J 1 tbll 

awrac•• ot tat percent&1•• were a.68, 1.a, 1.11 allll 

t.a nap•et1ftl7• In 1roap 11, tbe anrqea of tat pel'• 

ee8'el•• were 8.41, •·•• •·• ant e.4a tvtns tbe tom 
_,.na•tal pel1.od1 reapeot1ftl1 wJ.th raUona B1 At D allll 

c ft.,.a1ftl1• With rattou c, B, l and D tect to group Ill . 
'" . ... . . . 

. b<S :,2>'5 
I 

--\.\~\~ 



• 
fDle 

13
• !::.:re=: of fat temt 1n eaeb •lll'•l"i•ental 

........................ ----------·----·"·"·"·"·-------------· · · --· · ·-------·-· · · · ·------
Group-III 

---······· ··------------- . ----------------···-··-----······..., 
ft rat ,.atol 

It" , ,. 110 I• t1•:i; n&on-A '•~oii=I Ri~on-c ··oD 
.... pel'to4 6 4! d1:.A I·" raftL r~ ii on::&S' T;ta1on-B 

ftd.1'4 terl .. e 21 I" i·• If" r~tlon:t &dlon:O r.a 1on::X rtaon-fi 
fOvtb peztod l•il •• 11• f '1 Ra~ton-a f'.ailoa~ F'.aon-6 F.ad~on-A 

----···-------------------··---·· ----- ··--·· 

!Ule 14. Anal.Td• of ftriaD•• of aftra&•• of tat. testa 

----...... ····---------·····-----------------Dell'•• 
anrce et Yanat1on ot 

tr...Sca 
SUlll ot 

aquarea 

···-······-----------------.-----------····--··-···--------------
0.. ,. puto41 a a:ne.• ?IS.08 1Te11•• 

o.. to 1nupa a 110.M ao:t.59 .... 
u.. u v.•enta a M.71 11.11 0.41 

Ir- • I'll.OB •• 01 

·············--------------------···---------------------·--·---•• 81.1lllft ... , at U lnel 
• lllldfteaa• at ff leftl 



t1ut •Tera&•• of fat pero•taa•• were e.101 1.rn, ?.aa aD4 
1•• l'e1Pfft1ftlJ 4urtng tbe reapect1ft tour pertoda et 
tJMt eJ1per1aent. 'Iba aYeraae1 Of t•t pereentaae1 vue 6e98

1 

'-"• e.11 and '·" ln 1r0Up IY hrinc the ttr.t, aeeoa41 

tbt1'4 aal fourth experimental P•l1o4a respectively Vlth 

r&'1on1 D, c, B and A reapeet1ftly. On c•parlaon of the 

aftrq .. of the fat percentac•• of groups and of tbe expert­

Mntal periods 1 t ean· be obaened that the e vaa auob ftria• 

Uoa in the ••eracea of fat percentages. On the other balll 

la ealb group, on eompar1aon of tbe aweragea ot tat percen­

t.ages VS.tb ditterent i-·at1on1 there •• not mucb nrtation to 

be aott..s. 

on •tat11t1oa1 anal.111• of tbe a•e.raa•• of tat penen. 

tqea no 11 gntf1cant dttterenee waa obsen.S •ona tile 

aftra&•• of rat pereentac•• due to rat! ona, "1 tb1n •* 
Po_,• Starodub•Y (1"0) etatecl tbat tbeN aa BO lllld• 

fteant ehan~• tn tat eontent of ldlk l»r t"41n& sunflower 

oak• t o the eou. oeotol31 e !1. Ile (1974 > atated tba' 

there va1 no 111mtlcant 4Stterenoe in ,. ta' teat1 4• 

to tneludon ot auntlowr 1eecl •eal 1n the ra'1ona , .. 

to JTS.•l!an oow. But ligll1tteant 41tterence vaa obMl'ftd 

.. OBI 1roap1 ta re1pe•' er aYera&•• ot fa' pereentaa••• 

111dtb edited ••I croup•, men anSmala were 1roa,.S at 

.._ ~-•••nt or th• expen••nt. R1&blT •1181ftetan' 



atterence •1 obaervect usoq peJ1.octa. But 1n milk rtelda, 

ta• Jt.•ld,a, fov per eent PCM J1•l411 there vu no atP1ft• 

ean ft11.a'1oo •one tbe P•l'1oda 1n all tbe groupa. Hhereaa 

tbe tat teat bad h11h17 a1gn1t1cant var1at1on ln41oat1ng 

·~· negative oorrelat!on between mtlk Ji.•14 aD1 tat test. 

The averaaea or sol1d :;-not-rat percentages 1n eaeh 

ezpe!1aental animal croup were presented 1n Table 15 ant 

tbe atat11,!oal. analya1a of ftriance ot the a•eragea et 

aol1cla-not-tat percentagee was presented in Table ie. 

our1na the ttrat, 1eoonc1, th1.-d and tOUl'th expertr:iental 

periods With rat1on1 At o, .c and B te4 to group I, tbe 

aftraga1 ot 1ol1cl1-not-tat peroenta1e1 vere io.3'7, 10.311 

10.17 and 9.91 re1peot1••11. In poup Il tb• aftrages ot 

ao1!41-not-rat percentacea vere l0.191 l0.27, 10.U an4 

e.r1 4W1.nt: th• tour expertaental period• reapeett •el.F 

W1 th rat1 on1 B 1 A, .D and c reapeet1 Yel.y. With rat! ona r., 
9 1 1 and D feel '° group IT! the averages ot aol14a-aot-tat 

percenta1•• vere 10.as, 10.26, t.ts and t.sa reapeot1••17 

4m'ina the re1peot1 •• tour pertod1 or tbe experiaent. TM 

awrac•• of 10l1d1-cot-tat 9ercentage1 were io.18, l'l.13, 
10.0I and 9.M la 1roup JY 4urtng , .. t1r1t, MOond9 thtrd 

and tevtb exp•rl••ntal per1o41 re.,eot1 ••11 V1 tb rattona 

Di c, 1 and A re.,eottve11. ~ eompartaon of the a-nras•• 
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!Ule 16. TM •••1' ••n•-i &IGI ot SNP perc90tagea 1n •ch expert• 
.,. animal group 

--···-----··-. ----------------------

---·······-----..... ·----~-~~ . ~-~-~--~------~----~ ... -----------... 
nr.t pei-!od J.011l io &! 10,35 a&• Sl1on-.t naHon-s f:iat1on- c ~lon-fS 
seeon4 peJ1o4 ~0131 l0.87 10,25 io.~a 

.-.at~ on-!> :\ation-A : at1 on=B 1&\~ Oft::{". 

Tblr4 pe1"1 o4 io.i1 
Ra'ion-r. 'R!o•~ t1on-b 

9195 
rr&t!on-A a~;L 

Povtb period I ai f:& lon-s 1•12 fia 1on-c !•H na1on-b l•H !.a ion-A 

--~---~------------------------~----------~~-..~~---~--~---·-----

'?able 16. AD&lyala ot var1ance ot the a"l8rages of SNF 
percent&&•• 

-------··-~-949~-----------------------.....--------------···------
Dc'1~reee 

source ot •ar1at1on of 
treed• 

Mean 
1_quare , YalU• 

--------------------------------------
DM to pertocl1 a 306.09 102.30 12.23 .. 

DM to 1roup1 a s.10 19.?0 2.35 

a.. to tr•tmenta a· u.n a.11 o.• 
....... e 60.15 a.ae 
---····--------------------------------------------------------



et •1S4,•-not-tat perce11taae1 of 41fterent pertoda it aa 

•la•n.4 that tbere vaa 'fartat1on of the aYera&•• of ao114s-, . 
...._,., peroentaaea. on the other band, s.n eaeh CZ'0111>t on 

-.a11aon ot the average1 of aolicls-not-fat percentaa••t 

111.th 41tterent ra,tona and croupa, not much var1at1oa 11a1 

nouoee. 

OD atat11t1cal anal1a1• ot the ave rages ot aollcls-aot• 

fat pereentages no as gntts.eant difference was observe4 *=1on& 

the &ftra1e1 ot aol141-not-tat pereentages due to rat1 ona and 

uonc clitterent 1rou9a. 00oko1~1• a 11.· (1974) atatacl tbat 

tbere vaa no 11gD1t1oant clitterenee 1n the tat testa an4 

pereentagea or total-10114• clue to 1nelu11on ot suntl.owr 

aee4 aeal 1n tbe' ration• feel to PrS•a1an oow. In tbl• 

Snve .. 1gat1 on a11n1t1cant 4ttte.rence vaa obaeryed 4urtna 

tb• 41fterent pertocl1 ot the expersm•t. 

There vere no appreo1abl• Ohan1e1 1n the body •11ht• 

•f tu animals durtDI the experimental pertocla V1 th 41fterent 

el'pertaental ration• a1 abovn 1n Tabl• 17. 

the eeonOld• aapecta ot the experimental eonoentrau 

rat1ona, vtth th• preYa!lln& aarket rat•• at tbe time of 

tld.a tnve1t1gat10ftt &I 1nfluence4 b)' 'be lDCl\ll!Oll Of SWl• 

tlo.,.r , .. c1 cat• at 41tterent l•••l• were preaente4 la 

tallle 11. GD ._part ion V1 th tb• eo at ot oonft0t1 onal 



fable 17. Weekl7 aftrage bocly ve11bta ot tbe AD.tula dur1nc uperta•tal J•l'loAa 

bl•al •o. 18· ft4 41 92 790 818 ft 771 
---------------cii>-----i'ki;------cii> _____ Ck£;------cki> ______ <ii>----··cii> _______ <ii> ____ _ 

tattSal Wigbt 

........ .... 
Tblld ... 

ftRbwek 

S1db --

aptb .­

••~ wek 

Kl.neath •* 
helth --

4?2 415 

i.M01e4 

472 

474 

4U 

414 
I\l!.t.Of!=P 

47l. 

472 

... 
481 

T..aMop-c 

418 

480 

.. 
us 

f.aMoa-1 
490 

•• 
,. 
al 

489 431 

l\at1oa=B 

«70 430 

'n 428 

fatl09-A 

4?1 cao ... ... 
RaUog-D 

485 Cat 

aoo 440 

B&Non-c 

IOI 448 

IOI '48 

482 480 ... 492 

• nat1m-c F4tt•-P 

496 481 ,. 493 

&00 483 .. 4H 

nay on-a f,1\fon:{; 

493 47? aa 493 

488 474 430 490 

Hation-4 r-.Uop=B 

488 4M 431 610 

496 498 431 616 

ftaUop-o l '.&5tM•A 

492 491 432 621 

493 493 433 600 

~~--~-~ .. ------~__,. __________ ,.,_..1191~---...-..-~------._....-....-.... ---------~ .. -,. ..... --..-



Table 18. Ce.t or eone•trate rat1 ou 1la8CI 1n tbl • •-ertm•t 

. ... ------------- ----.--------...~~.-..-.-...~---------· ---~------ --·-·······------~-------
81. 
wo. tncr .. tent 

Coat d 
So r e41ent 
per qUi nt a1 • 

( ... ) 
~-· ---------------------

Y.;aUGG-A Ra'1oa-a Ratl...C . Hattoa-D 
----........-~ .. _.__ ~...._...__._._......_ ----- ·---· ~--... ---- ·-· 
Qty. co1 t ~T· Co•t QV• Coat Q&T. coet 
( kg ) ( .s .) (q) ( Ra.) (kg) ( ~la. ) (kg) ( ks.) 

- - ------ --------
1. Mat• 186.oo • &1.76 • 53.66 D 42.55 17 31.45 
a. Gromdaat eake 150.00 48 a.oo 28 42.00 14 21.00 - -a. SUDrlowr cake lOO.oo - - 20 m.oo 40 c.o.oo 80 60.00 
4. Wbeat bra 90.00 IO 18.00 IO 18.00 ., 18.00 ., 18.00 
a. Mineral mixture•• •oo.oo a e.oo 8 a.oo a s.oo a s.oo .. C..OD alt 85.00 l o.16 1 o.15 1 0.88 1 o.aa 

- ~------~-~----~-------..----~ .... ~---------~-------~ ........... ------~....,__---~~~----------
Total 100 1&1.00 100 141.90 100 129.80 100 117.70 

Cost ,.r 111dt DCP in tbe ration 8.64 7.76 a.•a 6.14 

Co•t per 1ID1 t T Jlll la the rat1 OD 2.06 1.88 l.?1 1.63 ---···--- ---------· -~~-------,_.~...,.-----~-~----·----·----.-~----------------~ ... ----
• AS per the pre..slinc • rket ratea at the t1•• ot tb1a 1n•est1 .. at!on 

•• s11permiad1ft of Mis. Boot s PUre Drue co., (Ind1a) Limited. 

.. 1 

' ' 



tlll••tl'ate r&'10D1 a net aaY1ng of aa.16.30 per qU!ntal of 

tbe eoaeentrate •1nure vaa obaervecl 1n the preparation of 

the ration llb1ob oontatned eent per cent replac•ent of 

...-ndaut eake protein With Sunflower cake protein. For 

OM-'b.t1"4 an4 tvo-•blrda replac•ent ot groundnut cake pro'91n 

1dtb Sutlover cake protein, the eost ot the ration ,.. 

proport1onatelf decreased und the n4tt sa"fings expeotecl al'• 

Ra.12.10 and &1.20 per quinta.1. ot tbe concentrate mixture 

reapeet1Yel1. When progressive replacement ot aroun4nut 

cake protein bad taken place With tbe aubst1tut1on ot SUD• 

tlowr cake 1n order to tormulate 1 ~0D1 trogenous rations, 

ra4uet1on1 in tbe quant1t1e1 or matae and poundnut oake 

vere 1n f i xed proportions. ror eYery twenty Uldts aubat1-

bt1on ot sunflower eake 1n con•ent1onal ooncentrate ratton, 

there va1 a reduction ot ax um.ta of ma!ae and fmirteen 

Uld.ta ot groundnut cake protein. ~ calculation lt Wll8 

obaened that tor o'fery UD1 t qnant1 ty of 1nolua1 on of 

811Dflower cake. by var of 1ub1t1tutton 1n conventional 

oon.eentrate ration, there vaa a eaV1n1 of o.a Wd ta ot maln 

and o.'1 wdts ot groundnut cake. 

WMn water vaa ottered £. Ub1 twu to all the aa1mal• 

tbroUgbout the per1 o41 of ezper1mentatl oa no "WOrth-not1ns 

Ya11.aUona tn quant1 t1ea ot water consumed by tb• wre 

oit .. nect. TM exaaination or urtne did not reveal ttle 



....... of anr patbolo11ea1 oonat1tuenta tbroupout the 

eaperla•tal P•l'1oda. 

40 

llllk 1eeretton 11 such a delicate ph71101og1cal proeeaa 

vbt eb "111 be affected 1mtd1atel~ W1 tb1 n a day 4ue to U7 

enora tn fee4a and feecUng. '!be ration mi ch conta1ne4 

oal.1 8Wltlov9r lak• aa the prote1 n aupr>l•ent vas ut1 U aed 

apparently by the an1mllls "1th equal err1 c~ enoy 1n maintaining 

produetton and gross oompoa1t1on or milk as that or CODftn• 

ttonal eoneentrate m1xture. Aa the milk 11•14, tat and 

sol!•a-not•tat percentages remained unchanged throughout 

tbe experimental per1 od 4ue to ratio~•, 1 t h. d becoae an 

tarltrect evidence that there was probably no 411turbance 

S.n rumen metabol1em or buttaloea during the period of 

e11per1mentat1on even With the rattan that contained Sunflower 

cake aa the sol• protein aup;al•ent. Tapar5.a (1969) reported 

that the ehang• in rumen teraeotaUon pattern V1 th a ablft 

tn aeeta t e, propionate ratio v1 ll not only attect the tat 

pereentaae but alao the solids-not-rat percentage ot ollk 

to a oerta1n extent. 

TM buttalo•• baT• ad~usted to the ehangea ot rat1ou 

1d thin a abort 1nt•"•D1111 preliminary perSo41 of oae '""*• 
Wbt.Oh tact vaa arrt•ed at 4u• to absence of ftria,1ou tn 

ldlk J1•l4t tat aDI 101141-not-tat per centaac1 throUCh•t 

- ~ '6~\b­

\ d .• A . •. ~. 
i\iV:I"'' 1rii EJ~·~ 
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tu ut•rtaental P•rto<ta. llJlgal (196e) 1a a re~w cs.tea 
tbat tbe butf'aleea take less tla• to a4~uat tor a change 

'• a nev ratton. It . wa1 ol»aerved that th• wmala When fee! 

"1th 'he ration vb1Ch conta1ne4 sunflower cake 8019~ ban 

•t eaten the rat1 on rea41 ly and took comparatively more 

'111• to elear 11p the quant1 '1•1 otrerect 1nd1cat1ng that the 

SUntlover cake •• less acceptable an:l ~alatabl• to tba 

wmala than groundnut cake. But the i·at i ons w1 th t ho 

..it.taat1on ot groundnut cake and sunflower cake were 

r-4111 .. ten With the sue acceptab i lity as observed 1n 

the caae or eonvent1onal concentrate mi xtu re. 



SUMHAi.Y ANil CO CC.USIONS 

Aa 1nftattga'1on •• 11&4• •r eonluettq a tV.l'ft veell 

eJlfU!aent Wl th laeta'1q MUrrah buttaloea to ft nclod tbe 

efhfta ot replae•ent ot 1rounda11t eake protetn tn OOD• 

._,.._,. mlzhre VStb SUDflowr cake protein at one-tblr4, 

tw-'ldrda amt buatr.t per cent pl90tes a 1•••111 on ti. 

ftel41 of llllk, tat, tov per eeot tat correeted milk aid 

• tbe percentac•• or tat and aol14•-not-tat. 

---eent 1rounctn11t Oak• protein in ooneeatrate mtxtur• appeara 

to baft no 111nittoant ettect in buttaloe1, UDCler tbe uper1-

••tal eordit1ona on ldlk 11•14, tat J1el4 1 four per c•• 
tat eorreeted ldlk J1eld 1 tat ancl 101141-not-tat perc•taa••· 

Th• buffalo•• ba•• rea4111 eaten tb• eoncetrat• 

l'aUODa Vh!Cb oonta1ne4 the c•b1aat1on of SUDflOWl' eUe 

protein am groundnut oak• protein, ldth •.-U. appetite 

Uldltl ted b7 the waals vb1 eh reeet ved eonftfttt onal ODll• 

Matrah mixture. Th• lnlttalo•• when feet VS th a ration 

wld.tb eonta1ned sunflower oan 10l•lY baft not eaten tbe 

n'1on rea411T and took oanparat1••11 more ti•• to clear 

1IP tb• tuantl ,1•• ottered 1n41eat1n1 that tbe suntlowr 

eake vaa l••• palatable to tbe animal• than the 1roundmt 

tate. 



*'•r eonllmlpUon la7 tbe ·~•rta•ntal udmala _. 

m>naal .throu&hout tbe per1od. Ro patboloctoal eonat1tuenta 

vere RMnecl 1n the Urine ot th• expel'im•ntal an1ula 

broucbcnl' the P•Z'lod. There wa1 no 10•1 or gain in bo47 

Wllbt1 of the eaper111ental waal.1 throughout the pel'Socl 

el exper1aentat1on. 

HUndred per eent replac•ent ot groundnut cake protein 

V!th the Sunflowr eake protein fn the concentrate lddure 

renltect 1n th• recluot1on ot the eoat ot concentrate ml:dure 

.,, aa.363/· per tonne. Por ... ry Uldt 1nc1u11on of suntlowr 

eake bf way ot 1Ub1t1tut1on, replacing groundnut eake1 ln 

oonvant1onal concentrate ration, there va1 a 8&Ti.DI of o.a 
untta ot maize an4 0.7 wdt1 of groundnut cake prote1n. 

Tbt• being a pre11m1nar1 1nveat1 cation to f1ndou' 

the ut111 ty nlue of sunflower eak• 1n lactaUq Marrab 

i.uttal.Oe• tm-ther tJ1al1 under th• eaae upertmental 

eonll '1 on1 and tee41ng re11 ••• are neceasar1 tor inference 

an4 eonftraatton of th••• obserftt1ona rscordacl turtac tb11 

laftatl ca '1on. 



tt I• • areat ple&l\lre 'o expreea •1 deep ••n•• et 
1•'1"'4• 'o or. Pe MalJ.ana sa1t11, a.A., M.v.sc., Ddl7 

"8tllalSn (Bxtenaton) of Dail')' se1enee tor bl• ftl.Uable 

ld4aa•, eoutant encoura1••t u4 conatl"'J.ct1ve c11.t101• 

t!'Ja' l bl.Ye rece1v.t1 4ur1ng the preaent 1nYeet11•'lon and 

,.. .. ._atton ot tbl• theda. 

J 11noere17 eapre1a than• '° the Indian comeil of 

urteuitural Heaearch1 K1'1•h1 Bha•an, Nev Delb1 tfll aaJtlnc 

1.e.A. lie Jun1or Fellovaldp clur1ne the •en\U'• ot ar atlllJ'e 

t • ln4eb'e4 to i>l'e De Venkana1 B.V.sc. 1 M.SCet 

Preteaaor, oe,artaen' of Dair, sotene• tor bta ftluable 

9D11e1t1ona. 

MJ thank• are cl• to or. T. Bho~a aeclctJ', B.v.sc., M.se., 

Aid 1tant ? refeasor, Department of Da1 r,. sot enee tor ld.a 

ftll91\10llle 

Tbe autbOr VSahea to plan on reeord tb• kMn tnereat 

and. auggeat1on• aa4• b7 or. a. VHra i1a&baftllt Pb.n., 

profeaeor lD Aldul Std.enc•• 

t u tbankfU '° the Illreetorah ot Qll &eeda Dnelop• 

aeat, Depai-taent of A&rlculture1 GoYerment ot nw:lla, UlM,Jat• 

IUal' llld•raNI• tor •aldlll uoeaaal'J' ananc••'• to • • 

eart7 "' tb1 1 1an1tl&at1on. 
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gratitude to •7 belo•ed parents and brother vbo took all 
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