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imODUGflGB

Dairying ia India is basically a rural agricaltaral

enterprise of the millioae of small farmers in the coumtr/i

apicesiable portion of the total incoaie of our people is

derived directly or indirectly froa livestoek and livestook

proaucts, Aceording to the national incos© statistics isGiaed

by Central Statistloal Organisation, the gross contribution

from animal hasbandry eectoro was estisaated to be R8,300D/«

orores during 1966-67 (Bharoiendrafeuajar, 1977)•

Accoraing to th© livestock oensue 1972, the total

livestock population in Mia ^"as eniameratsd to bo 35^,93

million coaprising of 178,^ million cattle, 57.94 million

buffaloes, 40,59 laillion sbeep, 68,02 million goats and 9.7S

fflillion other livestock„ besides 136.77 million poultry.

1?hiis at present the livestock population including poultry i>:i

about 90 per cent of tbe human populv'ation CDhariBefndrakumas',

1977).

She average annual milk production per cow in our

count3:y Is very low (175 kg) as comparecl to that of Auetral'ia

(5000 kg), the United States of Aiserioa (4154 kg), the IHftltoC

Soviet Socialist Hepoblic (4000 kg), the IlnitecS Singdoa

(3950 kg), Benmark (3905 kg), Switaerland (3650 kjj) and



^W!5©3l£^a (2794 leg). AB a coneeqaeaee to this the per

capita availability of laillc in India ia eatisated to be

afeoJit 110 g per dojr as agateet 2S4 g reco®ffleaded bj the

Uatrltiorsal Advisory Cosaittee (Patel, 1976).

iferala hae 2,86 raillion oattl© and 0,47 million

baffaloee. The total mllfe production in the State during

1973-74 was esti:3atea as 0,44 aaillion tonnes with an aves^ase

pe^3if capita availability of'50,3 g (Nagareenfeari 1977)«, At

present the availstoility of lailfc is ;Just enoughs to ester to

the nsetls of 25 per cent of the people in Hleraia. This

indicates that tlie millc produotioa of' the state has to be

inoyeaaecl toy four to five tinsee to reach a reasonable leVel

of oonsusptioa (i^agarsenkar, 1977).

The cows anS she-buffaloes are the vital sources of

isilk needed by siillions of undernourished people antl they

for® 38 per cent of the vorld livestock population (PA0,1969).

Of the total population of cows and buffaloes ia the count5?y

about nine million are either unproductive or unecoaotaic#

It is generally agreed that one of tho rnain faotore respon

sible for the low procluotivity and poor conditions of the

allitsals in the country is severe undernourishaent duse to tUe

acute shortage of both roughage and oonoentrates (Kehar, 1933;

Sen, 1953J Khurody, 1974).



If a slgnifieant tnoirease In olllc produotloa Is to fed

aebieved» additional fe«d has to be ttade available or a i!

greater percentage of the available feed has to be reserved
,1

for high yielding ssnlaals (tfair and Balalcrlsbnan, 1975 and
i

Patel, 1976). The deoa^ for cereal grains as human food

ajid the favourable export position of oil seeds and oil ioe^ee

preclude my aigalfleant inoreaee in the supply of concentrate
i'

feed for livestock* The present level of ailk produotion in
I;

the country could be aaintained by a comparatively «mall<Br

nuinber of aniaals provided adequate feeds and fodderb are

en8iu!«d (Report of national Oomaission on Agriculture,

available experiaental evidence shows that better feeding

alone can increase the average yield of anitaals by 50 per ceat

or sore (Singh, 1975),

Most of the milk production in India ie from animkls

fed with straws and hayai and a little rough graaing, plua as

asaount of concentrates (Wbyte and Hathur, 1968), India ia

short to the extent of 40 per cent in roughages and 70 per

cent in concentrates to aeet the livestock needs (Venkatachari

1976)« A detailed anaiytical approach reveals tbat feed;!alone

accouate for 60-70 per cent of the total cost of silk pr6duet#»

ion la our country aa against 45-60 per cent in t^satorn [

countriee with a developed dairy industry. 'Xhle, therefore^

hlghXights the need for supply of nutrients required for imilk

production ae cheap as possible (Patel, 1976). All attempts



to raise the nutritional statue of livestock have thus beei

stifled with the quaoatitatlve inadequacy of feeas and foda0i?s
• • • i:

and their qualitative insufficiency, fhere is, therefore,;:^
. !i

imperative need to explore the possibility of mitigating the

existing deficiency Igr utilising unconventional feeds and
5 • jl

Qgrlcultttral and Industrial by-products %^ioh go as wasteai,

She limitations in using these materials, however, are th^t

tbey should be available In plenty, nutritious, palatable |

and could be processed if it becomes sc necessary* Sxtenijive

investigations, aostly under the auspices of the Indian Qpmoil

of A/^ricultural Research have been carried out in this regard

by several authors for different species of anlajals. The':
1

reeearch work already carried out has shown that various Itess

life® tapioca leaves, tapioca starch waste, silk worm pupae

etc^, oaJ^ be successfully used in the feeding of llveetoo^

(ICAR Hand Book, 1971). ;

i'

It has been reported that about 30 per cent of the

available source of cattle feed is from agro-industrial tsy*
jl

products and the rest from cultivated fodder (Ulhast 197&).

Amn^ the various unconventional feeds that can be used for
" I.

feeding livestock, teawaste has gained Importance#

In South India the cultivation of tea comasenced tdwards
j

the middle of the last century only and was initially onl small
'i

scattered individual holdings. Between 1927 and 1932 the area
I,

under tea in south India increased from 34,000 to 48,00q hect.



at p3?e8«at the flgore ie 3ust over 74,000 hectares, fhe
i;

Induatry provides directXy or Indirectly livelibood for about
, I

2& laifch personB. The produetlon of tea in South IMia#

roughly estlnsatea as 1600 kg/hectare, is the Highest of any

sajor tea growing region in the world (Ram, 197S).

II .

Tea plant i® botanioally claealfied as Gagaellia |

ainensis Iiinn. (isneyolopaedia Britanica, 1957)* It is a
I

lnybrid of three distlaot species. Tb® comaieroially cultivated

tea plant in South India is a Aasa®«Cblna i^ybrid witb a medlti®
I I

els® darte leaf (Ra®, 197§)# fhe manufacturo of tea as it is

practised today, is a specialised operation Involving apijlicat-
ion of modern ^thode of biocheatcal engineering, !5?be fresbly

I

harveeted tea ehoots can be processed into various kinds of

tea, naBsely black tea, green tea» instant tea. In ttie mma*
• ' ' M

facture of black: tea tbe material undergoes fermentation '̂
^lle in the produotioa of green tea# ferasentation i® puj^ooly

I]

eliminatedt Instoplt tea is a dehydrated product wbiob colntaino
h

all tbe soluble constituents of tea, but froaj which the

insoluble proteine have been removed, f^anufactore of instant

tea basloally involves extraction of water soluble constltuento

Of the fresh tea leaf or the fermented leaf tnass followed by

.drying of the clarified CTtract in a spray dryer, drum drjfer

or a freesse dryer (f^itra, 197B), ji
r

Sea waste is a l:ar-'produot obtained after the ©xtra^ion



of tea leaves dlurlng the ppooese of instant tea aiapiufacture,

!J®awaste has been found to t>e a good #ouroe of orude protein

calcium. It contains only a small proportion of tonnlns*

ffte percentage of ftbr© is blgher as compared to other protein
I

riob oonoentrates (AnanthasubraiaanlaB and Haggle ^nacbeifj,

1977)* It bas been reported tbat about ten ®llllon kg of

teawaete is available In tiie country (Vlaal, 1976), j:
I

!?h© purpose of the present Investigation was to find
i'

out the feeding value of teawaste for ajilk production In jooim

m tbat It can be tnoorporated suoceaefully and econoaicalJy
i:

la the rations of dairy cows, An attempt has also been

to atudy the effect of feeding teawaste on butter fat.



REVIEW OF LITERATURE



HKYIBW OF nTBilAOJmS

large quantities of agricultural and industrial repiduoQ

with low feed values exist In the wbrM, At present asost of

these materlalB not only are wasted but also form Iscportaiit

sources of environassental pollution, fhose residues hlgii hi

cellulose and healoellulose are potentially valuable soureco

of energy to rutalnant anlfsals.

Because of the unique but preoiou© ability of the rumt-

aante to utilize cellulose and the inoreasing public sentlsaoiit

towards recycling, dairy cattle are being used to recycle' tnany

eubstancee whioii go as waste to be utilized as feedis for luilk

production in order to meet the Inoreasing deosaad for food by

ever expanding human population. These include dehydrated

poultry Waste, other anlsal wantes, waste papers ?aid sou© of

the agricultural and industrial by-produets (Campbell and

Marshall» 1975)•

•^e teawaste possesses a digestible crude protein of

9.7 per cent and total digestible nutrient of 45.0 per cent,

2?he total tannins present in the material is only 1,9 per

Results from the feeding trlalo indicated that teawaste om

form a potential feed source for livestock, ^he material bau

been found to be fairly palatable to cattle in as much as tho

^iiQal£3 consussed the material upto 1.5 icg/d^y (AnanthasubrGn^cjai^j

and Maggie Menachery, 1977), On a general analysis Indian toa



hati been founa to be coatala 22,60 to 25»5 per cent protein,

4#67 to 4*90 pei? cent sugar, 3.06 to 3*51 per cent eaffelnc

ana 5»39 to 6,07 por cent aeb (Mitras 197S),

According to Nataradan £t (1959) tea contains fotis?

per cent nitrogen. The omomt of crude protein was found to

vary widely but in manufacturea tea a val«e of 23 per cent g£

weight bas been reported,

She carbobydrat© content of unprooassed Asem tea bac

been reported as 31 per cent (dry weight), sostly coiitributc<l

%• crude fibre witb eugaro, starchy pectins and pentosano.

Only four to five per sent of the solifls are extracted by hot

viat€r, allowing tea to be used in low-oaloric diets of hu?naa

beings (Mtra, 1978),

The tannin content of teawaste has been found to be

1,9 per eent (.AnanthasubrasJaniam and Haggie ?|ftnaohery, 1977}*

Aceording to Kursanov ^ al, (1947) major portion of tamiao

in tea (Suat is extractable witis water,. •5'annins generalXr

brin§ about reduction in feed intak«s an4 digestibility of

proteine, 2n ruiainanta they affect sicrobial protein syntheoit..

Xn sal-seed njeal Vae tannin content Isas been found to vary

froia 3,5 to 13»33 per cent (Arora «t al,, 1978), ffcXcod

found that there was a depression in the digestibility of

nutrient8 ^d development of toxic symptonjs associated wit'i

inclusion of 3al-seed seal in aniaal fiet. He attributed ife



to the higher content of tannins In the sal-seed aceal.

Satslan et al. (1974) found tbat tea leaves container;

Caffeine from 2,7 to 4«0 per oent with an average of 3*3 pej?

eont, Raquibuddowla ^ (1969) studied a3i extraction of

caffeiae frota teawaete. The pure caffeine obtaine«l melted

betii«en 236®G and 23B®G and the yield of caffeine was found

to fe© sore than 70 per cent based on caffeine content of tbc

waste,

The effect of tea on iron absorption was ratutJied by

Msler ^ (1975) in hnmm beings and tbej found that

absorption of iron was inhibited by tea, She effect was

attributed to the forsatlon of Insoluble iron tannate cots-

plejreoj It was suggested that tannin oontaiaing beverages

such ae tea niay contribute to the pathogenesis of iron dcfi--

cioncy if the diet consists largely of foodo of plant orisln.

Go and Sanderson (1970) conducted an experlaent in

vjhlel3 ^^0 ataino acids were added to fresh tea leaf hojoogeaato
uadergoins conversion to black tea. After eoaversion the

volatile compounds present in the head space over the reaction

mixture were collectefl and analysed by {jao ohro^catograptiy,

Results shox^ed that leuoine, isoleucine, valin© and phenyl

alanine were partially converted to the aldeSiydes, These

aldehydes Mere conatituents of blaofc tea aroK5a. Further,
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Saving of the feroiented Qsixture caused an additional amount
'I

of the aldehydes to be formed, la coatraet, ao detectable

•volatile eompouads were formed fro® aspartie glutafflio adld,

glutaalaet arginine ©to* fea leaf which had been inactltated

steam treatmeat was not effective la causiag forojatioa of
!

volatile aldebjrdes from the asilao aoids.

V Fatel et al, (1971) coadueted aa experttsent with two
r

matched groups of six lactatlng Eaakrej cows which receiived
I'

(Da conventional coaceatrate mixture or (11) a mixture of
I

75 per cent coaventloaal mixture and 25 per e©nt of a mixture

of seed Qf alofcle senaa (Cassia tora :&» )> mango seed kernelo

toffiato waste# All aainals received a basic feed of five

kg lucerne and churedi hay ^ lib# ?ro« the experiraent It

was concluded that 25 per ceat of the conventional conceatrato

can be safely replaced bjr these products la rations for daii^

eowe without affecting the yield and fat pereeatage* f
[!

Vfelght by weight eabstltution of guar-aeal (GyQaoaslG

Baoralloldea) for groundnut cake in the concentrate mixt^e
!

Of Six laotatlng Sahiwal cows did not significantly affect

the jsilk yield, 5!here was no change la the flavour of the

asllk froffl cow® fed with the guar-aeal mixture (Dhatte eti' al. #

1967)•

An exjperlffient was conducted fey Macgregor et ^gl* (j97S)

to find out the effect of Increasing the fibre content in the
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ratlen with soybean will run on digestibility aad lactation

perforniGince, Soybean mill run was used as replacement of

t«je corn grain in tbe concentrate mixture in oucb a way ao

to get the crufle fibre content In the complete ration as 13#

IS ana 23 p&r cent* She treatments did not significantly

affect the dryisatter intake, digeotlble dryssatter intake,

proaaction of four per cent fat corrected ®ilk, osllfc fat

test (4*1 average) drysatter digeDtlbillty and ru-jfien volsitilo

fatty Giciae, iiitien soybean mill run was used for replacing

53#71 p©r sent of the corn in the concentrate mixture no

Qclverae effect on lactation performance and health atatue

waa noticed,

Ralo ©t (1964) replaced palm kernel oieal (25^ oS

concentrates) by dried tomato pressings in the rations of

dairy cows aaA fouafl that there was no olgnifieant effect oa

either giIIIc yield or ootapoaltion, Patel et (1971)

noticed that by lncor:^orating tomato waste at 16 per cent

level in the rations of Sankre^ milch cows there wae no

aclverse effect on the ojllk yield and fat corrected milk

yield. A trend for higher fat percentage was noted in the

lailk of cows that received tornato waste in their ration,

Nicholson and Curtie (1960) conducted a feeding trial

iJi which grass sila?je was partly or. eoiapletely replaced by

pulped potato to provide an equivalent a®ount of dryisatter.
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it significant tncreasa' in fat content was notioed wiiea ^aSD

silage was coa^letely replaced by potatoee, tifhea the pi?otete

content la the ration was increased to 15»20 per cent m

increase in the fat corrected mllk anfl soli3s«not-fat yield

vJas noticed. Cows ©n tbe higb protein-potato ration maintain-.

ed b©ay weight while greatest losses were found in the im-

replaced ration,

Ba^ol et (1969) found that the potato baalm

silage Was on starcb equivalent baeis, bavins the same feed

Value as sugar be©t top silage and grass silage, Frots the

e:c|>eri®©i3t is© concluded that potato baalsi silage can be •e.a£''oiy

fed to G0WB la quaatlties not exceeding 20 kg per cow per

The utilisation of wet potato palp and dried beet

pulp as dairy oattle feed was conducted Hasiitause ^

(19?4), From the results they found tiiat the yield of fofir

per cent fat corrected milk was si^iflcaatly 'greater

<3riecl best pulp than with wet potato pulp, but there was no

difference In fat, protein or sollds-not-foit conteatB, aIgo

these was no effect on the health# blood or urine of tha cows,

!2he inclusion ©f 10 per cent ccango seed kernels^ -a

by«product of the canning industry, in the coacentrat©

mixture fed to dairy eows had no adverse effect on milk aatl

fat corrected milk yields over a period of 24 weeks. The ace

of sisfftgo seed Icarnel has therefore been suggested as a oacaiio
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of alleviating the shortage of foed concentrate® ia India

(Patel et jga., 1970).

Ro^as and Sevatloe (1972) conduotftd m eaeperlment la

^ich grdund aates eohts and cotton »®ed hulls replaeed wSifiat

hvm in the rations of lactating cows and that tbere was a
^ 1,

11 per eent drop in daily tailfe yield (P /O.Ol) oospared ii^ith

a eoRe«ntrate mixturs oontalnlng wheat bran. There was a

six per eeat drop in four per eent fat corrected milk ald^

higbly slgnlfloant, although the average dally fat yield pm
I

sewn higher than for the wheat bran cjoncentrate^ '
I'

!

Bffeot of feeding eilk cotton seed es^e on milte pi'o-r

dssction by replaeing 50 or 100 per cent of the gingelly «3(!tl

oalce In the conoentratf> mixture was studied by Manlyapp#^;
• ii

It was observed that eventhough there were no
• i

fioant differences between feede^ 50 per cent replacemen"^ of

^tegelly oil oalce by sille cotton seed cake helped to supiprt

the maintenance of the body *«lght, butter fat prodttotioa ^

tsllfc yield. i!
f'

!

Sehlngoethe gt <1977) evaluated sun flower raea^ ae

a protein euppleasnt for lactating sowa. Isonitrogenoua
:

ration oontalnlng either soybean meal or aan flower meal ;

ireplacessent of 60 per cent of the crude protein in the ration
i'

used for the study^ The results indicated that the 'allH
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^ieM an3 composition, feed consumption and weight tsero

not affected by the diet.

Effect of feeding protected Safflower oil on yields

composition an'l flavour of milk was studied by Goerlng et

(19T6), They fouad ttiat liaoleic acid content of the ®ltk fat

was inereased from a mean of 2»7 per eent for non-suppleiscntccl

Gows to 13,3 per oent for the supplemented cows. Milk fat ana

protein yields fat an3 protein percentages wer© not affeetesl

by the suppleiaentatlon, llo bealtb or feeding problenjs wero

Observed. Off flavours, predoffllnantly of an oxidised natisre,

readily developed in allk containing high linoleie acid ©oiiteat:

The effecte of addition of linseed and rape seed qIId

at a level of five per cent to ttae feed concentrate aixtiii?e

was studied by Momb ^ (1959) in a feedin^j trial wlt^i

aillcing C0W8. i?o definite differences were observed bet^ssoa

tbe two feed treatments in terms of oiilk yield, flavour of the

osilk; or the health of the anisaals. 4 comparison was ®ade to

find! out the palatablllty of toasted ancl untoasted rap© ceed

seal by Sreaet an^ Journet (1971). It was found that toaoting

had little effect on palatablllty, except for shortening the

eating time.

fhe effect of incorporating comgjercially dried, banana

seal In concentrates for dairy cows wao otudied by Blba
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(1976), CowS| pontinuoualy oa pasture, wftre given

concentrate with 50 per cent maiase# 50 or 90 par cent bstaaHA

^al# Uhe banana aeal was prepared fro® coamerctally dried,

cbopped tinpeeled green rejects of ban^ae* Tbe other Ingye*-

diantd were cotton seedi oakei molassss# calcium sulphate,

eooonut cafee and rice bran except la the third group wbieh

fea(3 urea# Results indioatea that there was no significant

difference between the groups for intake of concentrate, aillt

output an€ quality of milk,

Hodriguea and Qonzalea (1973) condUoted an earperiaent
!,

to find out the aae of filter cake a sugar industry i

product, containing nine per cent protein, 13 per cent fito

and 32 per cent ash, in integral diets for ojilk proauction#

The eake was included at 0, 5, 10 and 15 per cent level w

the dxyfflatter of coaplete feeds. Heeults indicated that

yield of milk and four per cent fat corrected milk were tiot
I

affected by the different levels of filter cak© aud. The

Eilk fat percentage was found to be low with all diets,

fhere was no significant differences in the dryiBatter con-

suisption or weight gain,

!rhe feeding value of beet palp for tallk production has

been studied tor Bhattaoharya and Sleiman (1971), f?here was

no slgnifleant difference in fat corrected milk yield or

chan^ in body weight between cows fed on ©xperitoental
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ecmoentrsite ration containing 55 per cent Iwet pulp and

controls Xe^ wltb a ooncentrate ration oontalning 57 per

cent ground barley. In an another ©acperiaeat, afldltion

of four per cent tallow to a fat-flefloient coneentrate

ration containing 50 per cent beet pulp and 10 per cent

wheat bran resulted In a significant increase (P iO,01)

in four per oent fat-oorrected milk than in the control
i.

animals receiving unBupplemented concentrate. Castle

(1972) concluded after conducting an experiment, that for

practical purposes dried sugar beet pulp and barley are

interchangeable on an equal weight basis in dairy cow feeds

without affecting the milk: yield, eolids-not-fat or protetSj,

Experiment conducted in Haryana cows showed that

Bl^ada cake, a by-product obtained froa wateraselon aeeds.

after extraction of the oil, had no adverse effects on m%tk

yield, fat per cent or protein per cent when fed at a level

of 500 g/day. It was recomaiended that the cake can be feid

at 20 per cent level for growing calves and lactatlng cows

(Saetryet^., 1973),

The feeding of eugar beet to cows was found to In

crease the fat content of ollk, and to decrease the lactose

content, but the dlfferenoes were not statistically slgnl^

ficant. Protein and ash contents and the fat j Bolide«not-»
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fat ratio remalnea unchanged (Salto and Tantto» t362)»

ObraoeTlo al. (1^1) found that there was a Secreaee in

BSilk ylelci when tHe eugar beet was increased in the ration*

fbejr also abowed a fall In milk fat content daring: the first

20 days of the atudy but that was reversed by adaptation*

It wae probably related to high oonoentratlon of lactic assd

butyric acids and low proportions of acetic acid in the

ruiaen daring the period of adaptation*

Otagaici et al* (1961) reported that milk yield, butter

fat content and silk quality, assessed by rancidity and

flavour scores, remained eatiefactory when 30 per cent qf a

basal ration containing 40 per oeat pineapple bran was rejii^c*^

ed by pineapple bran or pineapple ha^, Pineapple hay appeared
!

to be a potential Bouree of tsediuos quality roughage for dairy

cows, Biehop and Fell (1974) conducted continuous stall feed^

ing of pineapple ®ilag© as the only source of roushage for

dairy cattle. Four groups consisting of heifer calves, first

calvers, second calvers and mature eowa of Jersey breed were

used for this purpose. Results showed that the average intafe©
I

of silage by lactating and dry cow was 26«3 and 27.6 kg/day.

She first and second lactation cows produced more railk than

the herd average. As the ejrperiffient progressed, the cows

given pineapple silage produced less milk in their next

lactation, 5he yields in the ftret lactation heifers were

leeis than the herd average, The cows getting the silage; loot
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laore live weight during lactatlqia, md calves bora to coys
after the aeoond eacperlapental lactation were 0i@ilficantljr

lighter than the herd average. The cows in the experi^ntal
I

groups developed depressed appetite and coat abnornalitieo*

iTeeding of 2.7 kg lucerne removed these defects# A feeding
• |!

trial was conducted to compare the feeding value of pineapple

Ijran and a mixture of weal in dairy aniosals by Stanley e|

(197S). Results ahowed that there was no difference In yield
i!

or eoapositlon of milk or intake of feedo. 5he cows on tho

pineapple eteaoi meals gained body weight whereas those o
!̂

the bran lost the weight. j
!
I

Her tens et (1971) cotspared rations in which cotton

seed hulls in a complete ration were replaced by either 1G

or 20 per cent paper that wae ground in a haaimer mill, iflie

cows that received 20 per cent paper in the diet had slgpi*
ficantly lower milk yields than the other two groups,/but the

differences in four per cent fat-corrected Mllfe were not|
|[

slgalficant, The fat content of the milk of the cows that
!l

were fed paper was on the increase, fhe milk from the paper

fed cows had a normal flavour,
li
I

Orud and Uomh (1964) reported no ei^ifleant dtfi^qren-*'

eee in Tullk: yield, four per cent fat-corrected milk or Height

gains in experimental and control groups of dairy cows when

sea weed meal was fed to them, 3^ another experiment Deisal
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sad Sbukla (1974) concluded that seaweed be Incorpoj^atedl

in the concentrate fixture apto 30 per cent level without BifKf
II

aetriaeatal effect on ^rteld or cosipositlon. i
r

ii
la corsparlEon to malse, casaava Includea in the con

centrate mixture was found to give higher allk yields, four

per cent fat-corrected alllc and solids-corrocted milk, fills

of cows given oaesava had significantly toore sollds-not-fat
ii

than that of cows getting maize, but there was no signlficsnit

difference in fat or protein content (Olaloku et 19f1)»
1

ilnaathasubramaaia® (1972) suggested that tapioca leaf nieai

Can be incorporated in the rations of dairy anlJBals at a; level

of 0«4 per cent of their body weight without affecting the
!•

daily ffilllr yield, body weight gain or total batter fat product-^

long

ii

Hello e^ (1973) found that on an iRonltrogenoue

and leo-calorlc base, cotton seed meal can be replaced by

poultry litter in the ration of mlllelag cows, Reeult© e^wed
ii

that even with 100 per cent subetitutlon there were no eisal*
ii

fioant effects on milk yield, fat yield, density, acidity,
i'

flavour, odour, fat, total solids or eolids-not-fat contents*
!

Feed consumption wae not affected and there were apparently no

effects on health, Silva et (1976) In a different ©ixpoifi^
i

•sent concluded that poultry litter can be Included in the dairy

ration only upto 10 per cent level without affecting the yidl<l
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or feed consumption, I'he protein, solids-not^fat and total

Golids percentage sbo*«i/ed a downward trend when the perccnt«

age of drted poultry waste was increaacd in the ratloc.

Ratfon containing nsore than 10 per cent dried poultry waste

were found to reduce the feed intate and milk yield.

From tbe foregoing literature It will be seen tbat

there are many unconventional feeda and fodders which caa

easily be used in the ration of dairy cows for meeting tlu?

shortage of cattle feedo in the country and to briag dom

tbe cost of feed for milk production, ^Ptiere may be Bcvercil

other unconventional feeds that need laveotigation on the

feediag values for the various spociee of livestock.



MATERIALS AND METHODS
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matsriais km MifaoBs

m experiment waa carried out to detei?aisie the effedt

of feeaiBg tea waste in dairy cows for milk ppodactton fej

repiaoiiag part of tl3e wheat feran In the eonoentrate mlxtaje,

following a switch-over design of three dietary treatments

spread over a period of 30 dayo each,

Ifiae Jersey sr Sindhi erossbred cows isaic^talned at'ttie

Cfeiversity Livestoclc S'ara, Hanautby sprl divided into tlir^e

groups of three aaiaals each as anifor^ly as possible witia

regard to yield aRd stage of lactation foraea tbe subjecto of

the study^Tables 4 and 5).

liaise, grouaclnut eake and vfheat brali forined the cite-f

iagredlento in the ooneontrate mistur© used for tbe exp€3?l-

mntB» fhe tea wast^ used as an ingredient was supplied lir

H/e "Food Speeialities Mmltedj Gboladi Factory, Hilgiri%

i'assil Kadu, file dried tea waste received fros; tiae factory

eontallied on an average 11.38 per cent of moisture asd liafl

tfe© following cocspooltlon on drymatter basis:

Crude proteill 36, SD

Etber extraot 3»10

Crude fifere 19,SO

5?©tal ash 6,40
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Hitrogea free ©ictract

Oalolu®

FiJosphorus

1.20

43.90

1.10

0.45
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She compositiott of concentrate mixttires. tieed for ttte

fescliag trials aro given hereunder,

Tafele 1. Pefoentag® cosipositlon anfl cost of ttie cq-ii*
eetttrate ais-ture 0 (eoiitrol diet • 0 per
cent tea v?a0tej

Ingpedtents percentage Cost/I00 feg IXJI>
M»9» wan <•

feovmSaut oalse 54 . 72;.76 13.94 23,30

Mats© 30 42.90 2.10 25.20

fea waste .. 0 • • « ft ft

t^fjeat bran 33 47.85 3,30 22.11

Salt 2 0.48 « • * «

Hiueral ml:stur©* 1 6,50 • • ..*• *

ToUl too 170.29
!•»«»«*«* «Mr>«i

19.34

1 mm mmrnrnm^P^-

7i.ri
isr3nt=tee:S:»Betc«c5sc!C£s:sss:«=;s;issc:K»c:ss=c3=:t=5==!£=c3=:e«s£se=c:e»scs:»Eawa5e:C!iaat:ic:a}£?Cifcii

Calclpbos supplied by ^/s Qheeran & Go,

TablG 2.- l^Qjfcentage composition and oost of ttie
coftceiit3?at0 fixture A (Experimental diet «
15 per cent tea wasted

Ingreaients Percentage
MM w«» «* w<

Cost/100 kg DOP to

GrouMnat oak© 34 72,76 '13.94 2S,89

f^ais© 30 42.90 2,10 25.80

Sea Waste 15 1.35 • 1^50 ^,50

't'Jheat hran 18 26,10 1.S0 12.06

2 0,43 • • # .«

Bimml misttire* 1 6.30 • A • 9> •'

fetal

t

i

a

1

fo1o
1

1

1

149,89 19,34 67,56

vt OaHclp^nos supplied by M/s Oheeraja & do,
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Table 3. Percentage composition an<3 cost of the
concentrate mixture B (Experimental diet -
23 pep cent tea waste)

Ingredients Percentage Cost/100 kg jXP •2.D:J

iJrotmdnut oake 33 70,62 13,53 23,10

Maie© 32 45,76 2,24 26,03

n:ea waste 25 2.25 2,50 10,30

Idlest bran 7 10,15 0,70 4,63

Salt 2 0,43 • • f 9

Mineral mixture* 1 6.50 ♦ • « •

Total 100 135,36 13,97 65,47

*• CaloipboB supplied tgr Gheeran & Qo»

She conoeatrate mixtures were analysed for their contGH^::

of protein, fibre, fat, rscjisture, ash, aold insoluble ashj

calciua and phosphorus as per tbe standard )Betho*3s deeorifcco

in mAC (1970).

Hhe animals were housed in stalls and fed indiviaae,!^

as per Sen ana Ray Feeding Standards (1971)• The total eon-

ccntrate aixture wao divided into two cqUal parts and fed, In

the rsornlng and evening. In a^ditioa to the concentrate

mlsture the aniaals were provided with grasa silaj^e ana cloca

tJater ad libitutn.
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Th© rations were Intercbaased in the order giren

below at the terjuisiation of each phase of the escperlaieiit

lasting for 30

of the
aniraals

Qgpup I group II group II'X

0 57 639 640 651*
(519)

937 643 667 513

0 A B G B A B
n
u A

B • 0 A B A C A B 0

A B G A 0 • B 0 A 3

" During the oecoaS phase of the experlssent Cow lo. 651 ^ied
due to acoideat and Cow 519 having similar laotatloa
yiBM order wan sabstituted for th© rest of the experi
ment q1 study,

Uhe bo3y weights of the cows used for th© lactation

Dttidy ^er© determined fey means of a platform woighlng

with an accuracy of 500 g, fhe anlasals vjere weighed In tti©

aorning before giving aiiy feed. The animals were weigbei! ntt

the ootnajencenjont of the experiaent and at the end of every

phaae* The daily mll!c yieia of the individual cowa was

rocorded to the-nearest 100 g by using a herd recorder.

Blood, sasaples for Imboratory exaasination were collGCtod

using rea^nt grade Ethylenedlaaine tetra-aoetic add aUsoaiti!:!

salt (EJ)S?A) as anticoagulant at the rate of 10 for every

10 ml of blood. About five ml of blood was drawn for haesoto-

logioftl atudies frora the S^igular vein under aseptic conditiono
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In til© aornirig at the end of every pisase of the experiment,

a?he method deecrit'sd by Goffin (1953) was adopted fcfS

flBfiing out the R,B,C, count, fhe haemoglobin content ma

estisated by Wong *8 m«thoa as (Jeseritied fcy Oser (1964).

U'latrotje methoa as ileeorllsea by Kolmer et (1969) was ticssd

for the esttsjation of packed cell volu®©.

5!he samples of ®llk in proportion to the yield at

eaeb tBilkirig -were collected fro'-n inflividtial ania^ala once in

every 15 days aM the samples were thoroughly mixed before

the ar>alysee were carried oat,

fhe fat content of the milk was esticsatea using the

Gerber's jsethod as desoribed in IMian StaMards, IS 1224

(190Q). ^he total oolids content in the sailk wao estiDSatef'i

by Gravimetric method as per the procaaure described in

maian Standardsj IS 1479 Part II (1960). The solids-not^

fat contont in the milk samples was determined by eubstract^.

iag the fat percentage from the total solids percentage.

The fat-corrected rsilk was ealculated ming G'atri<? *s

forasula» Four per cent fat-corrected milk » 0,4»"1 4 15F waerc

r<! = weight of milk and F « weight of fat contained in it

(Msynard and loosl^ » 1973). fhe solids-corrested milk wac

derived by the forE2a,la 50M. (kg) » 12,5 (F) + 6,36 (STS)

siinus 0,0752 (!•!) where SCM equals solids-Kiorrected milk# l-j

SIIF and M equal fat, solids^not«fat and suilk respectively
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eaQjsreaaed in kilograoa (2y^rrell and Held, 1965)•
,1

I

Butter was prepared from the allk samples collected

at the end of evcrsr phase of the experiment* fhe taeltlng

point of butter fat was found out l?jr eaplllary tube aetbod

as described by ifoodasan (1941). Saponlfioatlon value was

estimated for ©aob saasple as described by Woodaan (1941),

H^us aethod as described by Wbod®an (1941) was used fotr the

eattsation of Iodine iiuaber, '

fhe data obtained frons the experiment were arranged

in tables for statistical analyses* Por the purpose of,

statistical analyses the data collected during the first

seven days of each period of treatment have been excluded
I

and the 9a®e for the next 23 days only have been Included

since the first seven days period has been considered as the

pre-trial period. Statistical analyses were done acoordicg

to standard aethods {Snedeoo^ and Gochran, 1967), a?he data

froa the three groups of anlsals on total ®llk production^

butler fat yield, total solids yield, fat-correoted oltlc

and sollds-correoted milk were compared usia^ analysis of

variance technique* Students »t* test was applied to find

out Bi^lfleant differences, if any» between the three

trdataent at different stages of the experiment. '



RESULTS



msjjms
1

ii

'!

Concentrate oixtures containing 0 (G), 15 (A) an<a[ 25^
(B) tea waste in them were analyses for the obemical coojpost-

tlon. The details of the eheiDical oompositloa were girek in
Taljle 6. . i; •

I

The body weight (feg) of the cows under expertsjent'atlosi

taJcen at the coifljaeiiceffient and at the, termination of each| phoDc

of the escperiojent are indicated in Tablfi 7. The bocly

of the animala ranged frotu 239 to 296 Ic/?. (The analyols of
|i

variance of the body weigh ta of the anlfsals showed (Table 8)t^tut

there was no algniflcant difference in body weight due to

three dietary treatments adopted for the eacperlffient* :

!•
i;

The anltsals were fed according to Sen and Ray (1971).
i:

Feeding standards, ^he total quantity of concentrate mixture

eonsussed and the total coaouaption by the animale in eaoh
I

dietary treatment are set out In tPable 9. fhe quantity pf

feed (kg) coagumed by each anioal during the different phases

of the treatsente varied frota 79.5 to 115.0 In a period |of

23 days, tables 10, 11 and 12 give the aaily milk yield (ko)

of all the experlsental cows durlns the first, second and

thiapd phases respectively. The asaxisEu® yield (kg) of milk

Was 11.5 and the '^inlmam 3.0 for individual ai^lsQals. She

total quantity (kg) of njilk produced Isy the Individual cows
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tinder experimentation during different phasea are given In

(Table 13» She quantity of tailk in different phases ranged

froa S4.7 to 207.1 Kg. The analysis of variance of the tojbal

ailk yield of the cows is shown in fable 14.
i

The percentage of fat in the silk of the dows at the

ooiffiseneeaent and the end of eaoh phaee i® given in $atol@ 15#

She fat pereontage of the milk wae found to vary frons %1S

to 5»30# The analysis of variance regarding the peroeataso

of fat is given fas Table 16, J^antity of ffiillt fat prod^cefi

fey the individual cow© during each phase of the experiffijsat

ie given in Table 17 and it ranged from 3#99 to 9.41 kg.

The analysis of Variance of the total railk fat yields of
',1

the cows is given in Table 19,

The total ailk yield of the coijw converted to fotar

per cent fat-^orreoted milk is indicated in Table 19, The

quantity of four per cent fat-eorreoted milk yielded byj!
Individual anis^ls during different phaoes ranged from ^3,73

r

to 225»99 kg. The analysis of variance of the total fat-

corrected aiilk yield of the cows is preeented in Table 20,

[
I

The percentage of total solids in the milk of experl-

gjental cowe le presented In Table 21, The peroentage Qf

total solids was found to raniie from 12.20 to 14#53. The

^alysie of variance with respect to the percentage of itotni
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solids ia milk is presented in 'Sable 22» Table 23 gives the

qiiisEtity .of total solidg in SEtlk of the i'ndlvidual eoTtfs durlsf;;

tb© different phases of tbe experiaeot, fhls qUG^tity was

found to be feetwoen 11*4S and 26,49 in the different'pbaocr..

The analyslo of variance of the total soliol in milk of fae

eows is given ia !rable 34,

Tbe perceijtas© of solide-not-fat in the asilk of oov/d

under, exporifuentation Is given in Table 25. fhe values rcji:;5ej:i

froE 7,61 to 9,50 per cent in the rsilk of Individual eowo,

Table 26 sbowo the analysis of varistuoe of th& percentage of

solidg-sot-fat in the milk. The total quantity of solidn-

not-fat in ttie oiilk of cows during the different ptJases arc

isciicatsd in Table 27, Daring tSie different piiasce of the

esmerisent the total Bollds-aot-fat eontsnt was found to

vary frots 7,49 to 18.97, The analysis of variance of tbc

solids«iiot-fat oonteat in the ©Ilk of the cows is

Sable 28,

The total ©ilk yield of the cows converted ioto 0oliaf3'-

corrected tnilk are indiaated in Table 29, H'be quantity of

Goli<30«^corr0oted foilk yieldecl by the individual animals darl-i.:

the different pbaeee varied from 120,42 to 206,18 kg, yhe

i3?iQlysis of vari^ce ©f the soli-is-eorrGoted ailk of the cowc

is presented in Table 30,

Samples of blood collcctecl frosi the cows were used fdt'
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th© 4et0rslnatloa of l.B.G, eount, hae^globln and paokaiid

esll troluj8e» The count (alllion/mm ) of the eowa obi
li

diffesfefit diets aj*e fasfalshed is fable ^1# i'

fh© results of tbo estimation of the baeffloglobin

doateat (g/100 al) in the felooa safsp^les ©f the cows .

experifsint as?© fiimishea in fable 32 •

. •

fh® valttes obtained for the paoked cell iroluffie (?l) is
I'

tabulated in fable 33. i
ii •
!;

Swsptes of butter fat obtained frota tSa© asllk of tb©
i,

espe^iiseiitel oowa were ^^lysed fos the physieel chiilffiics^

eoJistants. the aselting point (0 ), iodine aosaber (g/100 g)
I

giad ssponlfication aumbes? (mg/g) of the butter fat saaples
i:

©3?e presented in fable 34* fhe analysis of variance of [the

pt^eical and eheaieal oonetante of the buttei? fat eaaples
i'

analysed are tabulated in table 35• !;
!|

i;

(?he economic0 of inoopporating tea waste in the con-

eeati?at© cation of cows for oilk production baa been wos?teet
ii

out and presented in Fig. 1, }
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^able 4* hge an(5 detaile of lactation of exjMipiawntjal qoxid^

01. ^0. Oow rro. bleth^^ Bat« of
last
calving

•Afemge io» of 0.a^c
daily ailk at
milk yield the costjod-

(kg) deaesjt

1 C57 21-5-74 29-9-77 3,6 im

2 639 23-.10-74 11-10-77 3,7 : as

3 640 S-1^75 20-10-77 8,5

4 651 20-3-75 39-11-77 8,S ; . 57

5 519 29-6-75 12-13-77 4,5 73

6 937 17-7-6S 20-11-77 %4. 46

7 64? 12-13-74 5-9-77 3.7 i m

S 667 4-9-75 7-11-77 10.5 59

9 513 15-5-75 10-13-77 10.2 ; 26

10 355 20-4-73 20-10-77 9.8 I; 15
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fable 3» CJffotiptn.f? of a^imala for different tifeatme^its.

first phase Oeeoncl phase fliijfd phaoo

G31 639 640

Met G 651 643 937

513 355 66?

639 640 057

Piat A 643 '937 651
(519)

355 S67 515

640 057 639

Met B 937 651 645
(519)

667 513 355

-0o\^;'Ilo» 651 sutsstitiiteS by Cow lo. 519.

Biet C ta Ganeentrate asixtuire cootalning te?i viaste at O^Hevel,

•Diet A « Consentrate mixture containing tea ^'^aste at 15:1' lovely.

Biet B I® Oonc0ntrate sntsrtare coatainins tea waete at 25-v loirolt
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TahlB 6« Gheisioal ©oaposition of the oonoentrate
mlxturea used for the experlaeat -
Pereeatage basis.

Goacentjrate Ooncentrate Gonccatrate
Sl». Wo* Sosstltuents mixture DittU slxtiar© with mixture wltli

tea waete tea waste 25?> t©a \mstc
(0) (A) CB)

1 Kol'Sture 7.B9 7.53 7.69

2 Grade protein 25.63 23.56 24^19

3 Bther ©sctract 4.23 4,11 5,00

4 Crude fibre 5.00 6,00 i.oo

5 IHtrogen free
extract

53,90 54.07 50,23

6 5!otal ash 5.25 4.93

7 Acia insoluble
asb

0,98 0.31 6,92

Q Oalcium 0.71 0,69 0,73

9 Phosphorus 0,25 0,44 9.31
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fable *?• Body weights (kg) of eows under eacperlseatattoti#

auBifcer
At the ooaa-
Esenoement

At the end
of tbe fipBt
phase

At the end
of the second
phase

At th®
©ad of
thlffd
phase

1 _ •

bie®-a

057 375.0 272.0 266,0 262.0

651
(519)

24n5 242.0 245,0 •247.0
i '

513 243.5 . 244.5 242.0 ;240.0

sm-A DIBS^G DISd^^D

S39 251 ^0 250.5 246.0 241.0

643 254»0 255^5 251.0 •24M

355 251.0 251.5 253.0

BIES?-A
r|

640 247.5 246.0 241.0 :238,0
j

^57 293.5' 295.5 290.0 im*©

mi 259.0 255.0 257.0

if

'•2^1.0
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fable 8, Bo^y weight of n^ltaals • Analysis oi veffi&m&i

Source df SS MSvS

Betwen^pioda 2 I25i72 62»S6

B«twe«n tr«ata»nts 2 66.39 33»45 0.04

laeror 4 3683.11 920.78

fotal 8 3^5.72 i

M3»«i3a£seaftaB»CKsai3ss«:»«E3SKEcrK»£3«c£8tsafl:r^attasc!£icssecrttts9B«RCT3Di£ses«ta;K«;»«satar9B
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fable 9. Quatttity of conoentr'ate mixture (kg) oonnuiaoa
oows under experltsentation.

Anlnsal At tSie end
number of first

phase

At the end
of second
phase

At tfie end
of third
phase

SQtal

BIE^-O BIBT-3 mm^A

057
651

(319)

100.00

103,00

79.50

115.00

89.95

115.00 335*0-1

513 107.00 90.70 114.25 301.

fotal 315.00 275.20 319.20 909.40

BIB2-A BIES-G BXSM

639 113.75 115.00 104,00 33P-.75

643 115.00 115.00 115.00 345.03

355 115.00 115.00 114.20 3U.20

Total 343,75 345.00 333.20 1021.93

13II2M :dist-a BIBS-O

GAO 115.00 115,30 114.70 345.00

93? 115,00 111.20 113.75 339.93

667 115.00 114,00 115.00 344.03

Total 545.00 339.50 343.45

9W4IR. aw «»

1026.95

» «• «l



fable 10. Daily milk yield (kg) of anisals ander experisentstion
First phase.

'

';Dtet
/©iffial
Qumber 1 2 3 4

B a y
5

3

6 7 3 • 9 10 11 12

0

ITo tea wasto

057 7.0 8.9 9.5 • 7.4 6.7 6.6 6.2 6.5 6.5 8.5 6.5 6.7

651 8,4 3.6 S.5 8.4 9..0 9.8 e.9 8.6 S.3 7.7 7.9 7.6

513 10.6 11.0 11.3 11.2 7.9 10.9 9.1 7.6 6.1 5.7 6.8 9.3

639 6.6 6.S 6.3 7.2 6.9 6.9 7.0 7.0 •7.0 7.0 7.4 6.4
A

Tea T-^aste at
15:? level

643

355

3.1

7.7

7.B

7.6

8.4

8.0

7.6

7.1

7.8

B.2

7.7

8.1

7.5

7.9

7.6

7.6

5.9

6.6

3.1

7.9

4.4'

6.6

4.7

7.0

640 3.0 7.5 7.8 7.7 7.4 7.6 7.9 7.5 • 7.0 7.2 7.9 7.1
3

®©a waste at
251 level

937

667

7.6

9.9

9.5

9.1

9.4

9.3

7.3 •

7.8

S.7

7.3

9.1

8.4

S.9

8.6

5.6

6.7

7.6-

6.6

S.1

5.9

7.0

7.6

7.8

6.0

(Cable 10 esata



3iet :Animal
Qutaber 15 14 15 16

I)

17
ays

19 n .2D- 21 22 23
'Total

C

1*0 tea 'tjaste

C57 6.6 6.6 6.1 6.3 5.6 5.9 6 7...4 5.6 5.7 5.S 154,40

651 7.3 7.9 7.7 7.3 S.D S.I 7.9 7.4 7.9 S.3 igs.10

513 7.9. 10.1 9.S 9.1 9.5 9.7 %G , 9*3 8.1 7.5 9.0 . 207.10

4
639 6.9 ' 7.1 6.7 7:.4 6.9 7.1 7.2 • 7,3 6.6 7.1 6.S 160.20

'£%

wasto at .
15-' level

643

555

6.1 .

7.1 .

6.9

7.5

7.3

7.4

7.9

7.7

7.5

8.2

7.5

8.2

7.6

7.7

?.T

7.5

7.2

5.9

8.0

7.7

7.9

7.9

162.20

173.10

B
640 6.S 7.6 7.2 6.7 7.1 7.5 6.9 6.6 5.3 5.9 7.5 167.50

Tea waste at
25- level

937

667

7.3 ^

Q.O

6.7

S.6

S.O

7.S

7.0

7.7

S.3

7.9

7.6

7.0

7.5

7.3

S.O 9.1 7ii

7.0

5.5-

7.6

182.70

176.70

enable 10 concl.)

C.)



Table tl. Bally rallk yield (kg) of animals under experimentation «• Sao^!Jnd phase.

3iet

B

T&a, waste at
25 level

0

Ho tea waste

0?ea waste at
15:^ level

Missal
nuaJbor

Bays
5 5 7 9 10 11 12

C57 4,9 4.5 4.9 4.7 5.1, 4.6 5.0 4.7 4..6 4.9 4.7 5.1

651-
(519)

7,2 6.9 6.7 7.5 7.0 6.9 „ 6.4 , 6.6. • ^(5.1 •€»0 6.6 5.9

513 9i5 9.4 9.3 9*5
/ '

8.5 9.S 9.2 9.4 9.2 9.B 9.1

659 6.7 5.3 6.7 6.7 7.1 7.3 6,5 5.9 •• 6,.7 5^6 5.3 6.3

643 7.2 7.7 B.O s.b S.2 9.5 3.6 8.4 9.0 9.4 8.4 3.6

355 7.1 7.5 7.3 9.6 7.3 S.1 S.5 3.5 7.9 9.1 7.4 9.5

640 5.9 6.4 6.5 5.7 5.1 5.7 6.5 ' 5.6 S.4 6.4 7.1 7.1

957 8.4. 7.3 3.7 7.9 9.2 3.6 B.5 B.8 • 9.4 •3; 2 7.5 9.6

667 3.5 7.9 7.0 B.O 3.7 8.9 3.2 9.0 -3.1 3.2 7.2 8.3

(Table It gohM.)



w

Diet
-Sntmal
nuBsber 13 14 15 16 17

Days
ts 19 •20 21 22 23

Total

B

'Hea wastQ^ at
25 level

G57 4.2 5.7 4.2 • 5.7. 4.3 4.4 •' 4.4 3-7 4.0 3.6 4.2 105.90

651
(519)

6.5 5,6 5.4 5.8 5.3 4.2 5.4 5.: 5' 5.2 •7.6 5.5 141.30

315 S.3 8,6 S.5 3,6 • 8,6 3,7 8.2 3.3 B»'2 7.3 3.1 203.40

639 6,3 6,6 ' 6.5 6.3 5,6 6.0 6,1 5.5 5.3 6.0 •5.6 144.60

0

Wo tea waste
£>43

355.

6.4

7.3

6.0

7,4

7.9

7.0

3.1

5.9

7.7

9.1

• 3.1

6.3

7.5

9.1

• 7.7

3.1

7,3

S.'5

S.0

7.6

7.5

6,9

133.40

178.10

640 5.1 6.1 5.2 6.1 5.0 • S.O 6.5 9,4 5.0 4.S 5.9 139.20

.A
Tea waste at

937 7.7 1.5 7.3 S.3 7.2 7.2 6.9 8.7 6.7 7.5 7.6 183.70

15^ level cm 7.6 • 3,3 e.7 6,8 S,3 7.4 6,9 7.6 7..S B,8 7.2 183.70

>»»«>«» ••ww*ireew4 •fc»—Wt«» lO-tirae^w

(SnblG' 11 coacl,)

45=
o



Sable 12, Bally silk yield (kg) of anisjals under experliaentatlon ^ Tbira phase,

:DiGt
Ajsieifjl

. nuniber 1 2 3 4 5
3

6
ays

7 a 9 to 11 12

057 4.1 4.1 ,4.4 4.2 , 3.9 . 3.7 5.6 4.-0 3..i 3.7 3.6 3.9

A
T-ea \vasto at
n--t level

651
(519)

5.8 ^ 6.0 6.0 6.0 . 5.5 . 6.0 B.O 5*5 5*5 5.2 5.0 5.4

513 2»0 7.1 5.5 " 9.9 ' e»3 7.5 7.2 7,6 0,.1 9.4 7.4 3.1

639 6.2 5.2 " 5.8 5.9 ' 5.6 2.3 5.3 5^4 4.6 5.5 5.3 4.7
3

Tea wast© at
25'5 levsl

S43

355

S.9

6.8 •

7.3

6.8 •

6.?

7.1

5.5 '

6.3 '

5.3'

7.1

5.-0

6.3

5.9

6,0

5,7

6,»S 5^t

6.0

6.6

6.1

6.7

5.7

. 6.7

Wo tea uaotQ

640 6.2 . 5.1 6.4 6.1 6.3 5.3 5.9 5.2 5.0 5.0 5.6 4.5

937 7.3 S.1 . 7.2 8.0 , 7.4 6.9 7.2 7.7 6.9 6.9 7.4 7.1

667 7.3 9.0 7.3 7.1 S.2 7.1 5.3 6.6 6.7 6.9 7.3 7.0

«««*«

CSJable 12 contd,



Diet

A
fea mste at
15^ level

3

Tea waste at
25^ le^el

G

tea uaste

T W

^imal
ati^ber

Days
13 14 15 16 17 IS 19 20 21 22 25 Total

057 3.8 3.5 3.9 3.5 3.6 3.4 3.5 3.:g

651
(519)

5.3 5.2 ^ 5.7 5.3 5.4 5.3 , 5.4 5..1

513 • 3.6 •• 6.7 • 7.4 7.7 3.0 3.2 S.6 g.1

633 5.1 4.3 • 4.8 • 4..7 4.3 4.2 4.7 4.5

643 5.5 4.7 5.4 5.3 5.4 5.6 5.4 5.6

355 6.2 7.D 6.3 5..B 5.9 5.S 6.4 6.6

640 5.1 5.2 4.4 • 4.2 • 5.0 4.7 4.5 4.8

937 6.S 6.6 7.2 5.7 , 7.6 ^ 7.1 7.5

mi 6.9 7.3 7.5 7.2 7.3 7*4 7.6 • 7.6

enable 12 concl,)

ro
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fable 13# Qa^ratitjr of milk (kg) pi?oaji0ed fey cows uMer •:
experiasentatlon. ' ^ i

Mima!
muaibesr

First pbaso Seoona phase SJbiM phase

DIlT-0

nmmmi AewsiiBeH^ mm»

•I

1'

Gm 154•40 105.90 84#70 34:5.00

631
(sm

188.10 141.80 129.30

51 i 207,10 803.40 178.50 5S9.0G

fotal 549.SO 451,10 392.50 1393.30

BXm^G BIEf-B

em 16Q.20 144.60 115.70 420.50

€43 162.20 103.40 132.50 47:S.10

35S 175,10 17S.10 145.60 497.80

Total 495.5a . 506.10 394.80 139S.40

BliSP-.B i>r£S?^A BIET-0 1

HQ 167,50 139.20 11s.10 424* Q9
1,

9m iQZM 193.70 165,40 53^.80

mj 176,70 133.70 165.10 3m*m

Total 526.90 506.60 443.60 im,-m
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fable 14* fotal silk yield • Atialyais of variance.

Source df ms XT'

Between

Between periods
within squares

Between treatseeats

B 13937,09 1742.14

6 7660,40 1276.73

2 109S.11 549.06 7.73*'^,

10 7G6.10 70.61

Total 26

fair wise" cospariBon

CAB

167.14 154.96 152.59

*•'«' Signifleant'at level.
Significant. at 5^:^ level.

23401,70

01)

A-B »

0-A - 12.18*
M « 14.55*"^

12.55
^.37
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2able 15, Average percentage of fat in silk of cows
under esDeriseatation,

Mi®al
auiss'bQr

C57

651
(S19)

513

639

m

353

640

93?

667

At tbe
comrssn-

e©ts®nt

5.30

4.90

4.70

4.50

4.70

4.70

4.30

4.70

4.SO

First phase

BIET^Q

5.-60

4.39

4.54

PIET-.il

4.85

4.90

4,74

4.60

4.51

4.33

Average C « 4.71 ^ 0,35

A m 4.50 + 0.36
«•

3 « 4,37 + 0.22

3econ3 phase ftjirO pbcioc

BISg».3

4.58

4.33

3.75

DXST^

4.3S

4,71

4.49

biet^a

3.97

4.30

3.B8

4.7t

4.39

4.76

PI-^^S

4.43'

3.85

4.67

DI

4.46

4.47

4.92
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Table 16, Bsrcentage of fat In mllfc of the expert*
ffi©atal oows - jyaal^ala of Varianoa, ;

Souro© df

Mtmen mimls 8

Betissen periods 6
witbin aqaijLrea

Between treataaente 2

15S!3?0!P Id

^otal 26

ss

U075

1.615

0.512

0,676

5.878

MBS

0.134

0.269

0.256

0.063

3,765
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?able 17« ^antity of silk Tat (kg) produced by
eowB under exp©rii3entation.

Animal
Kuraber

First phase Seeona i^hase 5bira phase; Total

DIST-C BIKT-B DIES-A

C57 9.65 4.95 3.99 17.4S^

651
(519)

3.25 6,14 5.68 20.m'

5l3 9.41 7.62 8.49 2Si52

ITotal 26.31 18.61 19. OS 5S,03

DIET-A :de^t«o SUM

639 7.77 7.06 5.15 19.95

643 7.95 S.6*i 5.10 2t.69

355 e.2i 7.99 6.33 2f.O!3

Total 33.93 25.69 17,0b 54*69

DIKf-B BIES-A

640 7.71 • 5.52 5.27 18.30

937 7.8S 7.90 7.39 23.17

667 8.54 7.12 7.96 25.52

OJotal 24.13 20.54 20.62 SS.29

1

i

1

1

1

8

1

i

1

1

1

1

J

1

t

*

w w*«»e»we»
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5a1>Xe 18» fotal fat yield w Analysis of variance.

Source df

Between anlaals 8

Between periods 6
witbln equarec

Between treataeats 2

ijpTor 10

fotal 26

ss

13.45

25.04

6.96

2^^.22

201.55

MSS

2, 31

4,17

3.43

0.22

F

15.92*4

MnsaittKtOiAatsBaBxiewiKatsissirrtecetwisMRcaRaeaEisaeaEjeaecxeUBReanK^snHiwiBaeciOBXs^^as

Palp wise comparison

c

7v85
A

6.96
' B

6.65

Signifieant at t|1 level.

GO

A«B

.B«C

0.70
0.51
0.89**
1.20*^^
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Table 19. Quantity ot fat-corrected nllfc <1^) prodkoed
by the cows under espcria^ntatlon.

Anli&sil
number

First pha9« Second phase Sbird phase :^otal

3)XS3»«C I)IE5?-A

i
.1

1

057 191.51 115.11 93,73
|i

40D,B

651
(519)

193.99 148.82 135,72 433.55

1

515 923.99 195.66 19S,75
!

618,4®

5atal m.49 459.59 423,20 1592,39

"niBTmA mETJO flIEf-B

639 180.63 163.74 123.23 467,S0

643 134.13 202.81 129,50 ^16 ,44
555 192,39 191.09 161,39

O?otal 557.15 557.64 414^12 1580,9^1

PIET-S DIEf«A DIET-O

640 182,55 13S.49 126.29 447,42

957 191.28 191,93 177,01 560.27

667 193.79 1S0.29 1S5.44 5,04.50

Tota 572.71 510,74 493,74
!i

1^2,19
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Table 20, Poui? per cent fat-oorreoted ajilk «
Analysis of variance*

Source

ietv^een anisals

Bettysen periods
within squares

Between tafeatmeats

^^^rror

Sotal

df

5 11253,36 1406.73

6 12871.85 2145.31

2 3579.57 1783,29 S.OD '̂̂

10 2236^1Q 223»62

26 29940,46

Pair wise coasparison

CAB
184.54 159.57 160.71

G..D

A-B
C«"A

22.34
1.1^

24.97*^
23.B3*-

Oignifleant at l-o level.
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!Pabl« 21. Percentage of total solifls in ralllc of
oows ander experlioaentatlon.

jMiisal
nusbcr

At the
cooi!sen«

eecsent
First phase Second phase JTIsird pfeasc

•

1

A

1

(

1

1

t

t

1

!

1

»«» mtmm «»a» <mi%«

•BIBT-B • DTST^i

G57 14.4S 14.58 13.S9 13.55

651
(519)

13.59 12.20 13.45 12.SB

313 14.18 • 12.35 13.02 12.72

BISM BIKf-B

639 13.6? 13.45 14.02 13.5?

643 15.53 12.76 13.65 1?.64

355 14.20 15.46 12.79 15.S3

DIST-B I)ISi?«A BIC2-S.

640 12.S5 13.29 12.12 12.79

937 13. IS 12.59 12.49 1P...79

56? 13.90 12.46 12.74 13.4^

'Average A « 12* 03 + 0.46

3 « 15.. 14 + 0.47

C « 13,13 + 0,75

• W w W * ee•»•••»•»#••••» w •• iW «•ew 1*W
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22. Peroeatag© of total solide in laillc of tbe
escperiffisntal cows « Analysis of variance.

Source df SB MSS F

Between animals B 5,320 0*665

Bet\i#een periods 6 1,683 0,2S1
^thin 3quai?0is

Betweea trefjtments 2 0,473 0,257 1,203

teoi? 10 1*971 0,197

^Total 26 9,447
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Stable 23* Quantity of total solids (kg) in allk of
cows uncJer cxpei^imentatlon#

Animal
number

First pbaae Second phase Jhird pbaae t?otal

BIST-S Dia-'iVa DISf-A

057 22.51 14.71 11.48 4B..7Q

651
(519)

• 22,94 19.07 16.40 se.4i

513 25.57 26.49 22.70 f4.7^3

Total 71.02 60.27 50.53 :mi,Gf7

DISI-.B

639 21,51 20.28 15^41 St. 20

643 20.69 25.04 16.75 @,2.48

355 21,30 22.79 19.99 S6»06

5!otal 65.50 69.10 52.14 183*74

33IE'J?-3 DIE2«A BIEI-O

640 22.25 16.57 15.10 S4.23

9r? 23.00 22.94 21.16 67.10

661 22.02 23.40 22.-24 €?,S6

??otal 67.27 63.21 59.50 188.90



Table 24. Yield of total aolids in milk -
Analysis of var-ianoe.

54

Source at ss MSB F

Between animals 8 170.24 21.23

Between pei.*ioas
wit'aln squdees

6 145.31 24.23

Between treatsents 2 20.79 10*40 5,15«^

Srror 10 20.24 2.02

J'otal-

Pair wise eosjparisoa

G

S1.96-
A 3

19.91 19.96

96

""flgnirioant at 5'^ level.

356.53

CD = 1^47
A-B « 0.05
C-A « 2.05-^
B-0 » 2,00«'
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Table 25* PercGntage of solida-isot-fat in sjllk of
cows under exparitaentation.

Aniaal
number

At the
cotnaien'

cernent
First phase Second pbane ?bird p^ibcg

G57

651
(519)

513

639

643

555

640

937

667

9.16

S.69

9.43

9.17

3.83

9.50

B.55

8,4S

9.10

]DIEg«.G

8. 98

7.81

7.SO

8.5S

7.85

8.71

B.68

8.28

7,61

Average A « 8,39 + 0,35

B « B.76 4. 0.51

0 S5 8,48 + 0.46

DIET^B

9.31

9.10

9.28

9.14

, 3.95

3.30

DIBg^A

8.15

3.19

8.^

8V34

%'35

7.,95

TjIfS;~3

8,80

B,;7D

3.53

o . Zio

'TAX

3.53
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25 • Percentage of solids-not-fat aillc of
e3tpe2?i!i;3ntal mm - Analysia of variance»

Source

Between aniaials

Between perioda
within gqa(tres

Between treatmenta

iSOTor

Total

df

8

6

2

10

26

ss

1.724

0.054

0,216

0.0D9

0,915 0,45S 1.171

3.914 0,391

6.607
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Table 27, Quantity of soliias-not-fat in rnlXk of
cows untler expericsentation.

number
First phase Second pftase fhlrd pbase '•ft'QtcX

•

1

1

1

1

1

1

1

f

1

1

1

t

t

])IS'I«G BIET-B mm^A i

057 13,37 9.86 7.49 51422

651
(519)

14,69 12.9© 10.30 3% 39

513 15.16 , 19.87 14.21

lotaX 44.73 41.65 3S.50 IISwQ'i)

DIM!-A .DISi?-S

639 13.74 13.22 10.27 Jl^r5

643 12.74 16.41 11.64 AO^ld

355 15.08 14.79 13,12 42.99

Sotal 41.56 44.72 35.03 i;>i.oi

BM-B Bisa'-A •JDlEf«0

640 14.54 11.35 9.83 35i72

937 15.12 15.04 13.78 43.94

667 15.44 16.27 14.23 45^ 9D

•Sotal 43.10 42.66 37, S3 12!ltC59



5S

2S, fotal sollds-not-fat yield - .toaljrsis
of Tariaoce,

Saiirce d.f SS MSB F

Bet^en aninjal© 8 76.89 9»61

Between periods 6 39*32 9,39
wlttilu squares

Betii^en treatments 2 6^23 3,12 2,52

Bfror 10 12,42 1,24

total 26 154,SS
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IFalsle 29, quantity of solias-ooffreotefl allk (kg) p3?«3iau<sea
bjr oovf3 under experlmentatldn#

Animal
Komber

First phase Seoond phaa© iPiilrd pbaa©
ii

Ifotal
1

BIE$-0 DIEf^A
1

li

G57 195»77 116.50 91.84 393,93

651
(519)

183.70 149.43 130.99 4S4.It

li

513 206,18 202. b 134.23 sb.63

total 468.03 . 407.06 1450.79

BIST~A 3IBT^G

r
ji

"j

659 173,65 162.69 121.77 450.It

m 169.16 aoo.bi 129.13 4ip3,50

335 186.89 181.91 159.31

j

52S.:tO

fotal 329^69 544.70 410.21
1

141^.60

DiST-B 3)IEf-A

jl
1,

i]

640 177.61 131.39 120.42 429.92

937 1S2.57 192.02 168.96

|i

5^3.25
667 177.92 130.50 179.17 • 517.59

537.90 494.41 468.45 1500.76
:i
[

rrm-rrr u. mmmwim

I



60

Table 30. Solifls-oorrcGted silk - Analysis of Tai?iance

Source

BetvjGeis aaiffials

Between periods
within SQUCbL'es

Between treatrcenta

Terror

Total . .

df

8

6

2

10

26

Pair wise comparison

0 A B
176,52 ^ 159.02 157,35

** Gignifleant at r/. level,

ss

10203,34

•9884,05

2029.97

942,03

23065,19

MSB

1276,04

1647,48

1014,99 10,77-^

94,20

CD B

A-B »

0-A ee
3«»C ss

14.49
U67

17,30-'
19,1?--
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Table 31• R.B»C* Qount (alllion/iaKn^) of the blood
of experimental oows*

Animal
nufflber

At the
comaeii'-

ceraent
first phas« Seooad pbase ShW ffaais©

BIS5?aJ DIS2f-B

. «»«• MMM«»4

i'

mmiA

057 3.35 5^79 6.15 6.2^
651

(519)
4,64 5.67 4,96 4.60

513 4.21 5,01 . 6.83 . 5.3S

• BIEf-A •- BIEf-C .

639 5*06 7.39 6,67 5.47
I'

6,99643 4.93 5.28 5.03

355 4.14 5.95 5.66 4.71

640 4.50 5.07 6.52 4.61^:

937 4,90 5t30 5.51 4.91:

667 4.47' 4,93 6.92 6.17;
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fable 32* Haesoglobla content (g/100 ml) of the blood
, of the. earperlEsental cows.

Anisial
nuisber

057

651
(519)

513

639

643

355

640

937

gs?

At the
oorarsen-

cement

10.50

12.0D

10, OD

9.00

9,00

3.00

9.00

10.50

11,00

First phase Second phvise Third pfio.cjo

DIS1?>0

11.00

11.00

10.50

bist,a.

12,00

9.40

9.50

11.00

9.50

11.50

13.47

10.44

9.41

9,72

10,01

9.30

5IF.T-A

e.40

9.30

9.29

11.31

10,59

1^.4t

9.43

10.15

9.43

9.43

11. 3t

11.02
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fable 33. Paoked cell volume ( 5) of tSie blood of
esEperimental cowa.

•AHlffial
nuraber

057

651
(519)

513

639

643

355

640

937
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55, Analjrsle of variance of pftystcal and cbetsleal
constants of butter fat,

Meltlncr point

Souroe df m • mss v

Beton _p« i od s 2 0»23 0,12

.3eti*?een treatments 2 0,23 0,12 0.4'5

Brror 4 1,10 0,29

Total 8 1.56

Io3in8 nuafeer

Souree df S3

«»«lt Wt«• W «K.«U

P •

3etv;een loerlodB 2 16.64 3* 33

JJet'njeea treat'flents 2 9,43 4.72 0.79

Error 4 23, ei 5.95

•lotal 3 49,39

Gianoaificatioii auiuber

Source df SS MSS F
•* 1

Botweri___2^sr e 2 189,94 94.47

•Between treatosents 2 16,61 3.31 0,87

Error 4 33,14 9.54

Total 9

nrnrnwrnm^m

243,69

**«w•••*«•••



Treatscent
groap

Group G
l'?o tea waete

Group h
Tea waste at
15;^ levol

Group B
Tea waste at
25." iGVGl

V

Table 34. ATeras© pHysical and cheaical eonstants of tbe butter fat
of experitsental cows.

Melting point '®C

Pirat Second IThird
phas© phase phase

27 27 27

26 27 21

2? 26 27

Iodine numlDer (g/IOOg) ; Sapoaifteat ion mm'ber(mg/g)

mrst Second 1?bird » First Second Third
phase phase phase J piin&e phase phase

29»20 2U4S 22.15 2t3.09 224.47 229.45

21.50 22.30 22.35 ' '225.61 222,44 235.23

24.60 23.40 21.;20 ' 224.60 220.64 234.45

Cli
JN.
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DISCUSSION



BISG1BSI0N

Feeding of oowe with agricultural by-products and Indue-

tirlal wastes has been receiving considerable Issportanoe in recont

years# Many published reports are arallable on the production
1

p«3rforro^ce of cows fed with many unconventional fecde and ,f©d<3Gi?D,

The present etudy was undertaken to get Inforaaatlon regardiss

ailk produotlea perforiaanoe In cows fed with tea waste at 15

25 per cent level In the conoentratc talarture*

She reeults obtained during the couree of the preodit

ttcidy are discussed below,

I

Fro® the results presented in fable 7 it ©ay appear: tl)at
cu

there wae^sllght reduction In the body weight of the animalLa

wtien they were on diets containing either 15 or 25 per cent tea

waste In the ration* But on otatietlcal analysis of the data
•I

(fabl^ 9) It was found that the difference In the body weight

Isetwten treatiaents wtas. not significant (P> 0.05 )t thereby

Indicating that the feed has no Influence on the body weight
:i

of the anlisals.
'I

It was found from the results given In Table 13 that the

milk production of the cows during the first phase on diet Gt,
I

A and B was 549.60, 495.50 and 526.90 kg respectively, BulrliiG

the second phase the total milk yield of the cowa on diet V aM

A Was al«ost equal le,, 506.10 and 506.60 kg respectively# I5ut
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the cow* on diet B producea only 451#10 kg of milk# fbe «ows
I

023 diet G produced a total quantity of 443,60 kg of milk aurlag

the tblra phase in oosparlson to the quantities of 392.SOj and
394#80 kg obtained fsos cows on diet Aand B respectivelyi fS©

mm on diet 0 were found to be bettei? In allk proauotloa' dttaf^o
tbi& phase of the experiment* She total silk production durl^0

all the three phaeee of the groups of three animalo eaoh oo!3Esea^

diet e, Aand B wa» 1393.20, 1396.40 and 1482.1^ Eg

respectively Indioatlng not much difference in allk production
i!

aasong the groupe. But treatment wise the total milk productloa

of the anlaals fed with diet 0, A and B was 1504.30, 1394160
"l

1375*30 kg respectively. The etatietloal analysis of the data

pertaining to allk production (5at>le 14) revealed that the anl**

ffiale on diet <3 gave algnlfloatitly higher milk yield (P /0j05) as

e©%ajf9d to thoee on diet A or B. But no elgnifleant dlfferenee

in the «ailk yield wa© noticed between the aniaals on dlete A
I

and B. However, the difference In the total allk yield due to
i'

the treatments 4 and 0 was not highly elgnlfleant.
I

I

The analysis of the data presented In fable 15 with rega^cL
1

to the percentage of fat revealed that the average percentas^
I

fat la the allk of cows on diets A, B and 0 was 4.50 + 0.36^

4#37 ^ 0,22 and 4.71 * 0,35 respectively, fhis indicated
i'

the quality of the milk with reference to the percentage of fat
I

resalned altsost the sajue la all treatseats. Sbe analysis
' ' • ' • • . |s

Variance with reference to fat percentage le given In Xabl^ 16*
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The total quantity of butter fat (leg) produced by

^isjals on different diets is? indicated in fable 17* At tlio

end of fiUBt phase of the esfperlment the quantity of fat Jjro-

duoed was found to b© 26.31, 23^93 and 34.13 leg reapectivisly

for the anifflals fed s>, 15 smd 25 per cent of tea waste in| tise

feed. In the second phase the cows on diet 0 produced 20469 kg
(•

fat a0 oosspared to 20.54 and 18.61 kg produced by those oii
1

diet A and B respectively, Burinj^ the third phaee the total

fat produotion was 20.62» 13.03 and 1T.03 kg for the anltnale

fed with 0, 15 and 23 per cent tea waste respectively, fhe

total butter fat production of the three ^oups of animals
ti

which started with 0^ 15 and 25 per cent tea waste in the'feed
I

•• , I

63,08# 64.69 awd 65,:?9 fcg reepectifely, There was not auoh

difference atsong the groups for the total butter fat production

^en they succeseively underwent the three dietary treatraeiits,
i'

The tuean butter fat production of the cows on diet lo per
I

period was 7.S5 kg as coiepared to 6.96 kg fos* anlfflal® on diet 4
' • I

stttd 6,65 kg for on diet B. The total butter fat production of

aaitsals which received diet 0, a and B was 70,61, 62.6? attd
i:

59*82 kg respectively, fhe greater quantity of butter fat pro*-

duced by the animals on diet 0 indicated that the diet wltbo-st
T

tea v/aste li^s superior in compaxrleon to dieta containing

i#aetes. Since there was no si^ificant differeaee in the pes*
I

oentage of fat in tailk due to different treatffienta, tiie in^roaea
in the total butter fat yield in control group might be dub to
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tl5© inormse in total mills yield, Oa statistical oMalyei^

(ffafele 18) the difference in total fat proaaction between tfiQ

{s^iisals fed no tea ^aste and those fed \!?ith tea wast© was !

bighly significant (P ^0*01), However, tbere was no aigalfi-

casit difference betwen treatasentsA ana B,

^Tbe quantities of four per cent fat«.oorrected luilk yield

of the Cows are givon in 'Pafcle 19. fhe cows fed with dleto

eontaiaing 0^ 15 and 55 per cent tea waste proimod 614«49t

§57»15 ana 572.71 kg of silk respectively daring the first,

phase of the experiment. Buring the seoona phase the total

four pei' cent fat-correcteS milk 557.64, 510.74 aa3 45,9.59 IvS;

for the aaifflals fed with diet C,'A and B respectivetsr. At the

earl of tbe thlrS phase the anissals on control ration contslQlng

no tea waste pro^iuoed 4SS,74'kg and those on 15 and 25 per cciit

tea waste in the diet yielded 428.30 ami 414.12 feg rallk on foiir

ner cent fat baeis. ^ilien the animals in each {jroup consls^ting

of three were tatea ouooessively iuom ts-eatcBents C, A aad B to

tSae ethers tbe total quantity of four per cent fat-correctbd

milk was ig02,2S, 1528.91 and 1-572,19 kg'respectively inileafe--

ing not taucb difference a®ons the groups. But the treatste-at

frise total quantity of four per cent fat-corrected milfe prbducecl

during the entire period fey animals fed v/itVi diet A \^as 14B5'«09 t:T

and it was 1446,42 and 1660.67 kg for the aniiaals on diet B aM

0 respectively. The mean ylelil \5?as found td Ijc 184,54, 159.,57

160,71 kg for diets C, A and B resfpeetlvely. On statistical
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the dl£fer«ac«sia fat-oorrectea millc betvjeen anlaals

OS diets G and A ana also between those on diets C and B wbr©
ij

fdund to bo highly significant (P /O.Ol). i;
I'
!l

!rh» data presented in. the fable g3 revealed that th^
.1

Qnlsaalo on diet 0 produced 71*02 leg of total solids deirlaf!! th©

first phase of the eacperlaent in coaparlison with 65*50 atid;
' 'f

67*27 teg of total solids yielded b^r animals on diet A and io
1,

tespeotivelif during the sa®e phase. Buring th® second phase
i'

the yield of total eollds wae 69,10, 63*21 and 60*27 kg for
• • • • ' • !•

isalaale that reoeived diets G, A and 3 respectively. In the

third phase oows ott diet G gave 58*50 teg total solids whereas

the cows on diet A and B yielded 50.58 and 52.14 kg respectlvel,v«

t#©n the groupa of three anitsals coffi-sencing with diet treat-
• . . ' h

u

ac?ats C, A and B during the first phase were given the othj&r
I.

treatffients in a auceessive a?^iier yielded a total of 181.97,

1®5*74 afld 189*93 )ig of total solida respectively during the

entire period, Wien the three phases were taken into conskdiera*
I

tien the anioal® on diet A produced 179.20 teg of total eollcls,

%^er©a» aniajala on diet B and 0 produced 179*63 and I97*62i
I ' ii '

jpsspectlvely. fhe average total solids yield (1^) for thej!

ignlisals on diet C, ^ and 3 ms 21*96, 19,91 and 19,96 kg re^ct-
ii

iveiy, The analysis of the data revealed no Qlgnifleant differ*
Ii

renc© in the total solids yield among the three different •

groups of anissala (f > 0*01), The average percentage of total

solids In mlllc of cows due to treatments A, B and G were f^und
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to l!« 12,08 + 0.46, 15.14 * 0.47 md 13.IS ♦ 0.75 respectItely,
i,

fhc analysis of irai?lanoe (Tafele 21) re^dliig the percental® of

tptal solids revealed that thej^e was ao significant diffexj^fto#
(F >0.05) between treatments. So a alight increase In tlit

^iel3 of total solids in the a»ilk of oontrol group alght Slu©
• • i

t© an Inoroaee in the total ailk yield in control anifflal^tii Mm

Quality of ailk with reference to total solids percentage 'pt**

ssained saa» for all treatiaent®.
i;

She data on the sol id^-not-fat content of the tsilk pt

the cows presented in Sable 27 indicated that the c^imala bn

diet e produced 44.72 kg of solid9-not*tat as against the ii^aen^

tity of 41,5S and 43.10 kg given tgf aniaals on diet A and B

respectively, fhe production of solids-not-fat was found jto be

44»72t -42.66 and 41.63 kg for animals on diet® 0, A and B res-

foetlvely during the second phaee^ In the third phase the| oowe
on diets 0, A.and B produced 37.89, 32,50 and 35.03 kg reject-

I

tvely. The groups of three anisals getting the diet treatiaeiitE?
i

S, h and B in the first phase when taken suoeesaively to the

other treattsente they produced a total of 119.35, 121.01 ^

123,65 kg of solids-not-fat respectively during the entire

period of the experiment. But dvt: treatcsent wise ,the cowsj'on

€iets Ct Aand Bproduced 127.03, 116»72 and 119,76 kg of jl
solids-not*.fat in the total period of all the three phase0|i of
the experisient, 5?he average percentage of solids-not-fat in

' . !i.
the milk of experifoental cows Is given ia .S?able 25. 5?he average
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percental of 861ids«»not-fat for the diets A, 3 an^ 0 was

found to be 3*39 + 0*36, 8*76 + 0,51 and 3f49 + 0,46 reapedt*

iveljr# On statistical analysis (fable 26) the variations in
I,'

porcenta^e of sollds-not^^fat were founS to be not signifto#at

(F >0#D5)« The mean yield of solids-aot-fat for cows thai

received diet 0 wao 14.11 whereas that on diet A and 3 fe

12*97 and 13.31 leg ueepeotively, (Phe results of the statid-

tical analysis of the data revealed that the variation In tbe

total yield of eolide-not-fat obtained for the different diets

was not significant (P > 0,05).
I

(

^Phe yield of solids-corrected millc for the oows on I

diet 0 during the ftrat phaae was 575.65 leg and the yield

529.69 and 557.90 kg for cows on diet A and B respectively; In

the second phase the yield obtained was 544.70, 4^.41 and;
i'

468*08 kg for the animals on diets C, a and 3 respectively*

during the third phase the anl®al» on diet C produced 458*45 ks

of solids-oorreoted milk whereas animals on diet A produce*!
r

407.06 kg and those on diet B yielded 410.21 kg (fable 29)4

v^/hen the groups of cows were suceeesively taken to difi^ereat

4iet treatments? total quantity of 1450.79, 14S4.68 and 15t)i>»70
1

kg of solide-corrected follk was obtained for the three grob|?s

of coti^s which were on diet treattoenta C, A and B reepeetivlbl^
'!

iurins the firat phase. But the treatment wise total quanlity
i'

of solids-corrected milk yielded by cows fed with diet 0, A aM

B was 153S,71, 1431»16 and 1416.19 kg respectively. The averaCie
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yield of solid8«correeted milk was found to be 175,52, 159,.02

aii.a 157,35 feg for tfte animals oa diets G, a and B respeetitGl,y'

for the exporinsental period# On statistical analysis of tlic

data on solids-correctod lallk it was found that tHe cows m

diet C baa oigalf leantly higher yieli3 as compared to those on
i

dietD 4 and B (P /0»01), It was evident from statif3tict>l

analysis pre sen tea in ^Pable '22 that the percentage of total

soliflo in milk re!SaiH©3 eonetant for all treatjsisnts. So it-

can fc© concliided that aa increase in the total yield of solicit*

corrected milk of the cows fed no tea waste in the. ration wae

due to an insrcas© in the total tailk yield as compared to those

fed. -u/itli tea waste#

The effect of feeding tea ivaste on the physiological

status of the cows was stadied by dotermining some of the blooci

values like haesoslofctn aontent, packsfl cell volume and total

orytbrocyte county valueb obtained for RBC count (sillioin/?: j

fiaetaoglobin '(g/100 ml) and packed cell voluts® (i) ^'ere fpana to

Ije v;ltbia the noroial roase reported for healthy cowo (Pitlali,

i972) thereby'Indioating that the esperi'caental azaisaals eajojcO.

aors-aX pliyGiologiCal status oimilar to the cows on diet

no tea waste,

tJhs analyslo of the data on the studies relating to

pLiyslcal and cheatcal eoTJotants of the Isutter fat of the go'ho

•arecejated in Sable 35 shoi^ed no significant differences in the
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•yalues such as melting point, iodine value anfl saponificstlon

value. Tbis indicated tbat feeding tea waste in the concGn-

trate ration of cows haS no influence on the composition of

the Buttor fat,

Fron? the foregoing discussiono it will be seen tHat

the cows on the control group, not getting tea waste in ttie

ration were Isetter csilk producers (P /0#01) (seasuretl in torca

of total fat eontent, fat-corrected aaiS ©oli<3.s-GiorreotedcilI.5

as compared to tbose receiving tea v?aste in the oonoentrst'o

ration* 'She total milk yield as v#ell as the amount of totrJ

eolids contained ia ti?© ailk of the cows not getting teai uaot©

wre found" to be significantly higher (P/D,05), Bat nO'Oigril-i

fioant difference was noticed in the total solids-not-fat

content of the milk of cows fed with or witboat tea wast4 ia

the ration (P >0,05). 'lo^^ever, no significant difference

noticed in the percentage of fat, eolids-not-fat aJtfl total

solids of the milk of cows in the control group and those

{getting tea waste ("P-7 0,05). Thia indicated that feedln;; of

tea waste did not bring about any changes in the quality' of

mill-. There was no eignifloant difference in any pararsetors

used for studying the silk profluctlon toetviecn the anisals

getting 15 per cent and 25 per cent tea waste in the rattos.

;

Also there me no sil'piiftQant difference in body

weif^ht, the blood values and the ebarscteristics of fcattGr*
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fat between the control aninDals having no t©a waste and thoQo

getting tea waste In the ration, Shis inaicated that tea

WQst© even at the level of 25 per cent in the concentrate

ration vfhen fed to cows did not produce much alteration its

the physiological status of the anltsal.

It has t>een reporteci that eome of the agricultural:

and induetrial waste materials such as osango seed kernel

silk ootton seed calce and dried poultry litter waste coUM

be locludcd in the ration of dairy cows at ten per cent 1.eVGl

vjithout affecting the milk yield (Patel et 1970?

Huniyappa, 1972 and Gilvaet , 1976), ivhen the perceatoj^c

of dried poultry waste in the ration waa increased a dovm-»

Ward trend in the total solids, solids-not-fat and sallls yioM

wao noticed (Silvaet^,, 197S), Eventhough feeding tea

waste at 15 per cent level in the concentrate ration for cows

bad indicated some reduction in the total milk yield and

total solids perhaps with different eorDbinations of conveirit-

ional itess of feed in the ration, the biological efficiency

of the ration containing tea waste could be l?aproved,

Burin^r the experimental phaee of 23 dt^ys the averac^!

of total Qilk production of the cowb in the control g*?oup uao

167.10 kg ae against a quantity of 154*90 jaid 152.59 kg

duced by the anlrsals getting tea waste at 15 and 25 por oeut

level respectively in the ration.
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Tbe average concentrate feed consusptlon by aa animal

in the control group was 111,5 kg as compared to 111,2 cmcl

105.9 kg of concentrate feed conoused by an animal in tiic

esperirsental group getting 15 and 25 per- cent tea waste ms'*

pestlVGly in the concentrate ration, This showed ttiat thGi'?e

was a reduetloa of 12.2 kg of tsilk per animal in the expoi?i-

asental group gettlJ^g 15 per cent tea v/aet©, T!:ie redact4o:a

was 14.51 kg of niilk for the s^injal. getting 25 per cent tea

v^aste, !I?he value of the milk that got reduced due to fecS-

ias of tea waste at 15 and 25 per cent worked out to Ho.g1„35

a?3<3 Rs,25,59 respectively. However, the cost of 111,5 kg of

concentratc feed coneumed fey the control anisjal was 180«S5

as Q.sainst Bs,166,S0 and Hs,144.02 for 111,2 an<1 109-.9 kg oi

feed eonsuEoea by the aniojals getting 15 per cent anfl 25 per

cent tea waste in tbe ration, (Thsre was a saving of Ho,22,79

and Rs.45*53 in the feed cost of the animals getting 15 [aer

cont and 25 per cent tea waste respectively. If the loss 'Sue

to reduction in milk yield was takes into conoideration too

net savins worked out to be TJe.O.SO and Hb,20,14 by fecdiag

the animal i^ith 15 anfl 25 per cent tea waste respectively In

the ration, -Therefore it can. b© stated that on the baslG of

econofflics the saving in feed coot will compensate the lorn

aue to TSilk production in the case of anirsals getting 15 oos?

cent tea wast® in the ration and the feed containing 25 :pG3?

ccnt tea mete can be considered to bs more profitable

coG3pared to the fees containing no tea waste (Pig, 1).
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s impart

The purpose of the present investigation was to finS

out the feeding value of tea waste for silk prodactlori in

eows, The experiment was carried out using nine Jersey 2i

Sindhi crossbred eowo .maliitained at the University Mveefeote

Far®, l^nnuttS^. Tbe anitnals were divided into tbre© groapa

of three ani-sjals eacb as unifortoly as poasible with to

yicia and stage of lactation, Tea waste was incorporated ia

the concentrate mixture at 0, 15 and 25 pej? ^©Tit levels to

replace, part of vheat bran. The experisiontal perioci of 93

days waB divided into three, each conEsistlna of 30 daye, .4

switch-over design, was ueed for the experiment.

Maise, groundnut cake and wheat feran forced the ebief

ingreaients in the concentrate siKture ueed for the ©xperl-

sienta, !?be aniiasals were fed individually as per Sen and Rar

Feeding Standards (1971), In adaition to the concentrate

mixture the animals were providea with grace silage and &lc:-m

water ^ libituta. The following inferenceo mre

Tne feeding of tea waste at 15 or 23 poa? ociit level

in the concentrate fixture did not influence •» the body

tsKslght of the anlaials to any oirinificant level.

With regard to tailk yleia the aniffialc in the control
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1,
I

ip'oup having no tea waste in tbe concentrate talxture wer#

round to be better tcllk producers In oostparigon to those

having 15 and 55 per cent tea waste In their ration,
I

total tsillc production of the animals fed with diet 0, A'm^

B was 1304.30t 1594#60 and 1573,30 kg respectiveljr#
I

She total quantity of butter fat produced by the ,

different dietary treatasats isas aleo found to vary, 5?he

eoatrol group that received no tea waste la the ration pro«
I

duoed significantly asore batter fat than the other two

perimental groups. The total butter fat production of antealo
I

which received tbe diet containing 0, 15 and 25 per cent

levels of tea waste was 70,61, 62,63 and 59,3?? kg respectively,

She analysis of the data with regard to the percentage of fat

revealed that there was no significant difference due to
I

different dietary treatments, This Indicated that tiie quality

of iBllk with reference to the percent^ of fat reaiained

alisoBt the saace in all the treatiueata,

A sigaifiomt difference was also noticed In four per

cent fat-corrected ®ilk yield of the cows under differeat

dietary treatments. She control, with no tea waste in tbolr

ration produced more cbnspared to experimental s^^oups, fEac

ooatrol group produced 1660.37 kg of milk as as^inst 1435*Ot

and 1446^42 kg of milk given by the cows under 15 and 25 per

oent tea waste respectively.,
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!l?here wer© aiff«renc©8 In the quantities of total ,

solias yl0l<!!ea by the awimals on different diets. The

aniaaals on diet 0 pro^ucea 1^7.63 kg of total solias,

^ereas anliBals on diet A and B produced 179.20 and 179tS8 teg

reapeotiyely* 5!he Btatistloal aJaalysls of the data Inaieatecl

that the ^ifferenoes were not highly significant. Since
l'

there was no significant difference in the percentage of

total solida in the milk, the sli'ght increase in the yieM

of total eolida In the sillc of the animals in the oonteol

group could be attributed to an increase in the total aillk

yield of the animals in that group.

On statistical analysis of the data on solids^corrccteel

«llk it Was found that the cows on diet 0 produced signifi-

esntly higher yield as co^ared to those on diets A and B#
I'

trh© total quantity of solids-corrected «ilk yielded by cow©

fed with diet G, A and B was 1593,71, 1431.1S and 1416,19 kg

reapeclively, % differences was found in either eollde-not-

fat percentage or total solids-not-fat yield due to the ex-

periaiental diets,

^he phyBiolOf^tcal status of the animals fed on the

ration containing tea waste as determined by the blood Valuee
r _ I

nice haemoglobin content, pacTced cell voluae and total erytliro-

cytio count was eireilar to that of the control animals,' ^hoce

values were found to be within the norajal range reported for

healthy cows.
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No differences were noticed in some of the pbyaioal

a?id chemical conEtants- like melting point, ioeline auabsr

and saponiflcation nutaber of buttei? fat indicating

of tea waste upto 25 per cent level in tbe concentrate

ration of cows bad .no influence on tbe oofnpoeitiop. of tlio

tetter fat.

fh®re Was ao ciijnificant difference in mf of ttie
1.

paratnetsrs used for etiidying the ailk production betv^K3ea

the gainsals getting 15 per cent arid 23 per cent tea Wi^otv

in tbe ration.

Sventhough there was a sligiit reauctlon of total milk

yield and total solids yield by feeding tea waste at 15 per

ccnt level in tbe conccntrate ration perhaps tiie biological

efficiency of the ration containing tea waste could be im

proved by utilising tbe different conventional items of fee?!

In different eosbinations.

^Pbe cost of tbe feed oontaining tea tiJaste was found

to be less as coJspared to that of the ration containlnfj co!i-

ventional itenss. It was found that on the basis of econo^JticQ

tbe Saving in the feed oost ®SW will compensat® the Iocs

Sue to ®Hk production in tne case of anitaals getting 15 t>o.F

cent tea waste in tbeir ration and as co'Upared to control

ration having no tea waete tbe ration containing 25 per ce'it

tea Waste could be utilised more profitably for milk pro<Jaotio3*
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m ljiv«sttgatloa was carrieft oat t© find out th^'

feeding Taliie ©f tea ^a»t© tor silk pi?o5tic-ti@n M cows.

A t©t®l of nine Jtraey 3C Slndhl oro»®l5rea eovfs i»»er«

diiri^-sCl tat© thife# groups of three aatrasl® @a<sls aftd fed

tea waste tsi tiitslr ©©.oeeiitrate ration at O, 15 ?,5 pcff

©s?at lei?©ls» k ewltoto-ovey mm used for t^ia ^sepoj?!*

"From. jjoHulta it vm r@v«alca tliat fetdtog or tea

wsat« Wto 23 per cent is tti® ooaoeR'tfate aiacture h.aa m

.eigatfteaut iaflueno© on, the. body wsigbt Qi tbe i!^inialo.» It

foaria tSat the milk, produotion of th« coatrol ^Isalo

having i5jO t©a i^raat® iii tbelr jfatioss was fomi? to b« ©liTnt-

..fioantly higlsGjf ,a® eosipare^ to tbat of tfee anitaale ^©ttifl.s

•tea waste at 15 or 25 pes^" ©cat levftl, I^entl3ou<^ti th© ©nlnw

aXg of the ooatsol group pro^aoea a @lgi?ificantly hijti^et"

jrieW of batter fat aM total eoliila in tsilkif tbelr re®pest*

iv« percentage resaiacd. .alaiost tbe sa®® for all tbo tr©,at^

!3«jato tt5«:eebs» luaioatiM,?.! that the quality of .aiXk 3?euain©^l

imaltei?©;!, fa terms of fat^eorrected ailfe soli^s-

0O3efecst®i1 ailk tt?® onifflala of tDe eontrol groap he^i a si';tE!l»

ftomtly higij«3f yieW than tfiost of tb« swis3iils in the

pBvlmntal group. % si^ifiospt difference waa

in tSjig ^reeatage ©f' eolids-.nQt-«fat oi? in total solid



f&t jrield tfi« ttirt* groups*

fbe piJiTifiologleal of tb« d&m in *11 tbt :
I

group# as W tht «tud4r of tfet blooa ^
floifsal aftd iatiefactiM^* ;

i'
\\

n

fi» im^im 9t t«a w»st® apt© 25 per ©eat In tbt f
' • " i; •

€tjiiK$0!it;ate aixttur* did not b3?ing ftbout ^ajr

dtff€F«fto# ia tfit pbi'sical. aad ebtaloal Gatast^ts of
i

I

t>u%teir fat, an th# ^asts of •oenoaloa^ th« ifatioB can#

tfiitalag t»ii wjuit« nt i3 pfi? cent em tee odaatdwrit

••»• •q^ivaltat t# t-h« mntrnt f«c3 edntatniag' a© t«a

and tbf x^ntton bftVin^ 25 pfr oeat tta wast# wa« fomia

be ms* profltabX# to? aeltic piroauettes5»
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