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INTRODUCTTIONR

Dairying in Indla is basically a rural agricultural
enterprise of the wmillions of small farmers in the country,
in appreciable portion of the total income of our people 5
derived directly or indirectly from liveatock and livestock
products, According to the national income statistics igoued
by Central Statistical Organisation, the gross contribution
from animal huzbandry sectors was estimated to be RE, 5000/ =

erores during 1366«067 fﬁharmendrékumar, 1977 )

According to the livestock census 1372, the total
liveétbck population in India was enumerated to be 354.58
milllon comprising of 173,87 million ecattle, 57.94 million
Buffaloes, 40,39 million sheep, 63,02 million goats and 9.75
milliion other livestock, besides 136,77 million poultry.

" Thus at present the livestock population including poultry io
about 90 per eent of the human population (tharmendrakusar,

1977 )

The average gnnual milk production per cow in our
coﬁntny i1a very low (175 kg) as compared to that of Australin
(5000 kg), the United States of America (4154 kg), the Unitol
Soviet Sceialist Republic (4020 kg), the United Kinzdom
(3950 kg), Demmark (3905 kg), Switzerland (3650 kg) and




Nowzealand (2794 k). A2 a consequence to this the per
capita availebility of milk in Indis is eatimated to De
about 110 g per day as againat 284 g recommended by the

Matritional Advisory Committee (Patel, 1976).

Keranla hag 2,86 million cattle and 0,47 millien
buffaloes, - The total milk production in’the State during
197374 was egticated as D,44 million tonnes with an average
per capita availability of 50.3 g (Nagarcenkar, 1977)., At
nregent the availability of milk is just enough to ceoter to
the needs of 25 per cent of the peovle in Kerala, This
indlcates that the milk production of the State has to be
increased by four to five times to reach a reasonable level

of consusption (Hagarcenkar; 1977 ).

The cows and she-buffaloes are the vital sources of
milk needed by millions of undernourished people and they
form 39 per cent of the world livesteck population (pac,isggb.
Of the total population of cows and buffaloes in the country
about nine million gre either unproductive'or‘uneconomic.

It is generally agreed that one of the maln factors respon-
sible for the low productivity and poor conditions of the
gnimals in'the country is severe undernourishment due to the
ncute shortage of both roughage and concentrates (Rehar, 19533

Sen, 1953; Khurody, 1574),



1f a significent increase in milk production is tb bo
achieved, additional feed has to be made available or ai
greater percentage of the available feed has to be reserved
for high yielding animals (Ralr and Balakrishnan, 1973 a%d
Patel, 1976). The demand for cereal grains gs human rooé
and the favourable export posttion of oil secds and oil oakes
preclude any significent {ncrease in the supnly of aoncentrate
feed for livestock, The present level of milk productlon in
the eountxy could be maintained by a comparatively ﬂmaller
number of ponimals provided adequate feeds and fodders ar?
ensured (Report of National Commission on Agriculture, 1?76).
The svallable experimental evidence shows that better ze%ding
- alone can incressge the average yield of animals by 50 pe% cent

or more (Singh, 1975), | 3
‘ ; !

Host of the milk production in India is from animgla
fed with straws and bgys and a ltttie<rough grazing, plué an
amount of concentrates {Whyte and Mathur, 1963). India ia
short to the extent of 40 per cent in roughages and 70 pév |
cent in concentrates to meet the livestock needs (vankatéchar,
.1976). A detailed analytiecal approach reveals that reed;alone
accounts for 6070 per cent of the total cost of milk product«
ion in our couniry as against 4550 per cent in Westorn ?
- eountries with a developed dainy industry, Thia, therefere,
hizhlights the need for supply of nutrlents regquired for | milk
nroduction as cheap as possible (Patel, 1976), All atteﬁpts



.

. !
to raise the nutritional status of livestock have thus been
stifled with the quantitative 1nadeguaqy of feeds and fcdd@ya
and their qualitative insufficliency, There is, there!ore,%an
jmperative need to explore the possibility of mitigating t%e
extating deftcieney by utilising unconventional £éeda and | ;
agricultural anﬁ industrial by-products which go as waatee,
The limitations in using these materials, however, are that
they should be available in plenty, nutritious, palatahaed
snd could be proeeésed £ it becomes me necessary. Extenéive
investigations, rcostly under the auspices bf thé Indian Qéuncil
of Agricultural Research have been carried out in this reéard
by several authors for diffarent specieg of animals, 'The?
recegrch work already carried out has shown that various itema
1ike taploca leaves, taploca starch waste, silk worm pupag
etc,, can be sﬁcceasfﬁlly uged in the feeding of 11vestoc?

(ICAR Hand Book, 1371).

!
1
'

It has been raported that about 80 per cent of thé
available source of cattlezfeed is frow égro-induatrial ﬁy-
products and the rest from cultivated fodder (Ulhas, 197&).
Among the various unconventional feeds that can be used #or

feeding livestock, teawaste has galned importance,

In South Indla the cultivation of tea commenced tgwards
the middle of the last century only and was initially on?small
secattered individual holdings. ‘Between 1927 and 1932 tb; area
under tea in South India increased from 34,000 to 48,00§'hect.

{n
il



| H
and at present the figure ie just over 74,000 hectares, the
induatry provides directly or indirectly livelihood for gbout
20 lakh pérsons‘ The production of tea in Scuth India, ﬁ-
roughly estimated as 1600 kg/hectare, is the higheat of ;ny
Tajor tea growing'regton in the world fRam, 1978), ;
"ea plant is botanically clalaified ag Cammellis ?

I

,einensia Iinn, (Tneyelopaedia Britanfca, 1957) It &= a:
hybrid of three distinet apactes. The commercially cultiVated
ftea plant in South India is a Assat<~Ching hybrid with a medium
size dark leaf (Ram, 1978). The manufacture of tea as 1t is
practised today, ls a specialised operation involving applicﬁt-
ion of modern methode of blochemical engineering, The freshhy

|
harvected tea shoots can be processed into varicus kinds;of

tea, naxely black téa. graen tea, 1nstant'tea. In the mdnu-
fnoture of black tea the material undergoes fermentation

while in the produetion of green tea, fermentation is purpoce@g
eliminated, Instant tez is a dehydrated preduct which contaﬁnﬁ
all the soluble constituents of tea, but from which the i
insoluble proteins have been removed, Manufacture of 1n%%anﬁ
tag basieally involves extraction of water soluble constﬁ%uents
'af the fresh tea leaf or the fermented leaf mass folloued by
Arying of the oclarified extraet in a spray dryer, drum dnyer

i
H]
|
|
I

or g freege dryer (Mitra, 1978),

Tea waste 18 a by-product obtained after the extractian



of tea leaves durtng the process of instant taahmanufactére.
Teawaste has been found to be a good source of orude pro%ein
and caleium, It contains only a small proportion of tanqins.
The percentage of fibre is higher as cowpared to other p#otein
rich concentrates (Ananthasubramanism snd Hagsie NEnacbeéy,
1977). 1t hae been reported that about ten willion kz cﬁ
teawaste is aVaiIQple in the country (Vimal, 1976), i
|

' ' : l.
The purpose of the present investigation was to f*n&

out the feeding value of teawaste for milk production in|eous
o that 4t can be incorporated successfully and economic%11?
in the rations of dalry cows, An attespt has also been #a&o

to atudy the effect of feeding teawaste on butter fat,

if
L
l?
I
i,
|
§5
¥
|
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REVIEW OF IITsRATURE

Iarge quantities of agricultural and industrial residuoc
with low feed wvalues exist in the world, At present wsest of
these materials not only are wasted but also form important
sources of environmental pollution, Those residues high in
cellulose and hemicellulose are potentially valuable sourcen

of energy to ruminant animals,

because of the unique but precious ability of the rumi-
nante to utilize cellulose and the increasing public sentiment
towarde reeycling, dairy cattle are being used to recycle wany
substances which g0 as waste to be utilized as feeds for milk
production in order to meet the increasing demand for food by
ever expanding human population. These include dehydrated
poultry wasto, other animal wastes, waste papers and some of
the agricultural and industrial byeproducts (Campbell and
Marshall, 1975),

The teawaste possesses a &igestible crude protein éf
9.7 per cent and total digestidle nutrient of 43.0 ver cent,
The total tannins present in the material is only 1.9 per acut,
Regulta from the feeding trials indicated that teawaste céﬂ
form a potential feed source for livestock, The materiallhaﬁ
been found to be falrly palatable to cattle in as mudh as tho
aniwals consumed the materigl upto 1,5 kg/day (ananthasubrom-nis:

and Maggie Menachery, 1977). On a general analysis Indian too



hat been found to be contaln 22,60 to 25,5 per cent protein,
4467 to 4,90 per cent sugar, 3,06 to 3.51 per cent caffeine
and 5,39 to 6,07 per cent ash (Mitra, 1978),

According to Natarajam gt al., (1959) tea contains fouw
per cent nitrogen., The amount of crude protein was found %o
vary widely but in manufactured tea a value of 23 per cent of

dry weight has been reported,

The carbohydrate content of unprocesacd Assam tea hao
been veported as 31 per cent {(dry weight), mostily centributed
by crude fibre with eugars, starch, pectins and pentosans,
Only four to five per cent of the solids are extracted by hot
vater, allowing tea to be used in low-ealoric diets of human

beings (Mitra, 1978),

The tannin content of teawaste has beon found to be
1.9 per cent (Ananthasubramanism and Magzie Menachery, 1977).
Aceording to Kursenov gt al. (1247) major portion of tamning
in tea dust is extractable with water. Tannins generally
bring about reduction in feed intake and digestibility of
proteins., In ruminants they affect mierobial protein syntheoic .
In sal~seed_mea1 the tannin content has begn found to vary
from 3,5 to 13.33 per cent (Arora et al., 1978)., Meleod {10743
found that there was a depression in the digzestibility of
nutrients and development of toxic symptoms associated withs

inclusion of saleseed meal in animal Liet., He attributed it



to the hisher content of tannins in the sal-seed mzeal,

KEaplan et al. (1974) found taat- tea leaves contained
caffeine frow 2.7 to 4.0 per cent with an averase of 3.3 per
eont. Ragquibuddowla et al. (1969) studied an extraction of
caffeine from teawaste. The pure céfreine obtained meltesd
between 236°0 and 238%C and the yield of caffeine was found
to be more than 70 per cent based on caffeine content of tuc

wvaste,

The effect of tea on iron absorption was studied by
#ioler gt al. (1975) in buman beings and'they found that
absorption of iron was inﬁibited By tea. The effeot wasn
attributed to the formation of insolublé iron tannate cone
plexes: It was suggested that tannin containing beverages
such as tea may contribute to the pathogoenesis of iron dcfi-

eloney if the diet congists largzely of foods of plant origin,

Co and 3anderson (1970) conducted an experimeht in

which 14

C amino acids were added to fresh tea lea® howogennto
undergoing conversion to black tea, ACter comversion the
volatile compounds present in the head spnce over the reaction
mixture were collected and analysed by gas chromatography,
fecults shoved tbat leucine, isoleucine, valizie and phenyl
alanine were partially counverted to tﬁe.aldehydes. Thege

aldehydes were conatituents of black tea arous. Further,
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F
drying of the fermented mixture caused an additfonal am&gnt
of the aldebydes to be formed, In contrast, no detectable
volatile compounds were formed from aspartic glutamic a&id,
slutamine, arginine etc, Tea leaf which had been inactivated
by stean treatment was not effective in cnouaing formaticn of

volatile aldehydee froos the amino acids,

v ?atel et al. (1971) conducted an experiment with two
natched groupe of six lactatin? Kankre] cows which received
(1) a conventional concentrate mixture or (ii) a mixturq of
75 per csnt conventional mixture and 25 per cent of a mgxtuxe
of geed of sickle senna (Cassia tora L.), mango seed keﬁhele.
and tomato waste, All animals received a basic feed of five
kr lucerné ond churedi hay ad 1ib, From the experiment;it
-wag concluded that 25 per cent of the conventional conce%trate
can be safely replaced by these produets in rations for éaiﬁ?

.

eows without affecting the yileld and fat percentage. f

Weight by weight substitution of guar-meal (czgmohaié
.gsgralioiﬂes) for groundnut ¢ake in the concentrate mixt#re
0f six lactating Sahiwal cows d1d not significantly affeect
the milk yield, There was no change in the flavour of the
milk from cows fed with the guaremeal wmixture (Thatte gg}gl.,
1967)., | |

An experiment wes conducted bty HMacgregor et gl, (?976)
+o £4nd out the effect of increasing the fibre content in the
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ration with gsoybean will run on digestibility and lactation
performance, Soybean mill run was used gs replacement of
the corn grain in the concentrate mixture in such a way ac
to get the crude fibre content in the complete ration as 13,
13 and 2% per cent, The {reatments did not significantly
affect the drymatter intake, digestible drymatter intake,
production of four per cent fat corrected mwilk, wilk fat
test-(4,1 average) drymatter digestibility and ruzen volatile
fatty acids, When eoybean w11l run was used for replacing
53.71 por cent of the corn in the concentrate mixture no
-nlverse effect on lactation parformanée and health statug’

wan notieced,

Ralo et al. (1964) replaced palm kernel meal (253 of
concentrates) by dried tomato pressings in the rations of
dalry cows and found that there was no simificant eflect on
either wilk yield or coumposition., Patel gt al, (1971)
noticed that by incorporating tomato waste at 16 per cent
level in the rations of Kankre] mileh cows there wan no .
adverse effect on the mllk yield and fat corrected milk
yield, A trend for higher fat percentage was noted in the

milk of cows that received tomato waste in their ration,

Nicholgon and Curtie (1960) conducted a feeding trial
in walch grass siiage was partly or completely replaced Wy

pulped potato to provide an equivalent amount of drymatter,
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A significant increase in fat content was noticed when graso
silage was completely replaced by potatoen, Waen the protein
content in the ration was increaced to 15«20 per cent an
inerease in the fat corrected wilk gnd solidsenot-fat yield
vas notleed, Cows on the high protein.potato ration malntaine
ed body welght while greastest lossec were found in the une

replaced ration,

Bugdol et al. (1968) found that the potato baula
gilaze wag bn gtarch equivalent basis, having the same fBC@
value as sugaf beet top milage and grass silage; From the
experizent he concluded that potato haulm sillage can be gaf0&V

fed to cows in quantities not exceeding 20 Xg per cow per doy,

The utilization of wet potato pulp and dried beet
pulp ae dairy cattle feed was conducted by Hashizume et gl,
(1974). Prom the results they found that the yield of Lour
per cent fat corrected milk wasAﬁignificantly greater with
aried beet pulp than with wet potate pulp, but there way no
difference in fat, protein or solids~note-fat contents, Alce

there was no effect on the health, blood or urine of the cous,

The inclusion of 10 per cent mango ceed kernels, g
by-product of the canning industry, in thé concentrate
mixture fed to daivy cows had no adverse effect on milk and
£at corrected milk yields over a period of 24 weeke., The uce

of nange seed kernel has therefore been sugzested as a meanno
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of slleviating the shortage of fced concentrates in Indis
(Patel et al., 1970), t.

Rojas and Zevallos (1972) conducted an experiment;in
‘which ground uaige cobm-and cotton seed hulls replaced wﬁéat
bran in the rations of lactating cows and that there ﬁaa%@
11 psr cent drop in daily ollk yielﬁ-(P £0,01) compared ﬁith
a‘coneantrafe'mixtuns 0onfain1nglwhe§t bran, There was q
iz per cent drop in four per cent fat corrected milk aIQQ
highly significant, although the average dally fat yieldéﬁaa
- deven gram higher than for the wheat bran concentrate,

- Effect of feeding silk cotton seed cake on milk pﬁﬁw
daction by replacing 50 or 100 per cent of the gingelly ail
cake in the concentrate mixture was studied by “ﬂuniyappgé
'(197?).4 It was»obsarved that eventhough there were no aigni-
ricant differences betwmen feede, 50 per cent replacemenﬁ of

ingelly oil cake by s8ilk eotton seed cake haelped to suppert
the maintenance of the body weight, butter fat produatica and
oilk yield, .

Schingoethe &t al, (1977) evaluated sun flower meml Qs
o protein supplement for lactating cows, Isonitrogenoua
ratlon,contatning elther soybean meal or sun fleuan meal
replacement of 60 per cent of the ezude protein in the ration
ware used for the study. The results 1ndicated that the milk
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vield and composition, feed consumption and body weight were
not affected by the diet,

Effect of feeding protected Safflower oil on yiela;
composition and flavour of milk was studied by Goeringz et al.
(1976). They found that linoleic acid content of the milk fat
was increased from g mean of 2,7 pér cent for nonesupplemcnted
cows to 13,3 per cent for the supplemented cows, ﬁilkhfat and
protein yields fat and protein percentages were not affectqﬂ
bty the supplementation, o heaith or feeding problems were
observed, Off flavours, predominantly of ah oxidised nature,

readily developed in milk containing high linoleile acid content.

The effecte of addition of linseed and rape seed niln
at a level of five per cent to the feed concentrate mixture
wag studied by Momb gt al, (1958) in a feeding trial with.
milking cows., Ho definite differences were obaerved between
the two feed treatments in terms of milk yield, flavour of the
211k or the health of the animals, A ccmparisén wag made to
find out the palatability of toasted énd untoasted rape pecd
meal by Grenet end Journet (1971). It was found that toacting
fiad 1ittle effect on palatability, except for shorteninz the
eating tine, |

The effect of incorporating commercially dried bahana

meal in eoncentrates for dalry cows wao studied by Riho and
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- Isler (1976). Cows, continuously on pgsture, ware given?
concentrate with 50 per cent maize, 50 or 90 per cent bahana
mea;. The banang meal was prepared from commercially dried,
chepped unpeeled green rejects of bananas, The other ingrew
dients were cotton seed cake, molasses, caleium sulphate;'
eoognut cake and rice bran except in the third group wbi?h
had uréa. Results &ndicated Qbat there was no aignﬁficagt
difference between the groups for intake of concentrate, millk

output and quality of milk,

Rodriguez and Gonzalez (1373) conduoted sn-expertéent
- to £ind out the use of filter cake mud, a sugar'tnduatny?bya
product, containing nine per cent protein, 13 per cent,féhre
and 32 per cent ash, in integral diets for milk proauctiéng
The eake was included at 0, 5, 10 aﬁd 15 per cent level gé
the drymatter of complets feeds, Recults indicated that

~ yield of milk and four per cent fat corrected milk were ﬁot
affected by fbe diffarent levels of filter cake mud, Thé
milk fat percentage was found to be 10Q with all diets,
There was no significant Aifferences in the drywatter con=

sugption or weicht gzain,

| The feeding velue of beet pulp for wmilk productiag has
been studied by Bhattacharya and Sleiman (1971), There was
no aignificant difference in fat corrected milk yield or
change in body weight between ocows fed on experimental
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econcentrate ration containing 55 per cent beet pulp and .
aontrols fed with a concentrate ration containing 57 pei
cent ground barley. In an another experizent, addition .

of four per cent tallow to a fat-deficient concentrate
ration containing 50 per cent beet pulp and 19 per cent
whest bran resulted in a significant increaee (- £0,01) V
in four per cent fat-corrected milk than in the control ;

- animals receiving unsupplemented concentrate. Castle
(1972) concluded after conducting an expérimenf; that for
practical purposes dried sugar beet pulp and barley are !
interchanzeable on an egual velght baeis in dalry cow feeds
without affecting the milk yield, solids-not-fat or protein,

Experiment conducted in Haryana cows showed that 1
Bijada cake, a by-product obtained from watermelon seeds;
after extraction of the oil, had no advérss effects on mglk
yield, fat per cent or protein per cent whien fed at a level
of 500 g/day. It was recomzended that the cake can be féd
at 20 per cent level for growing calves and lactating cows

(Castry ot al,, 1973).

The feedinz of sugar beet to cows was found to in-
erease the fat content of mll&, and to decrease the laataée
content, but the differences were not statistically cigni-
ficant, Protein and ash contents and the fat ¢ solide=not-
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fat ratio remained unchanged (Saito and Tanno, 1362),
Obracévie et al, (1371) found that there was a decrease in
milk yleld ﬁhen the sugar beet was 1ncieasaditn the ration.
fThey also showed a f£all in milk fat content daring the first
20 days of the atuldy but that was zeversed<by adaptation;

If was probably related to high'coneentration of laotic?and
butyric acids and low proportions of acetic acid in the .

rumen during the period of adaptation,

Otagaki et al., (1961) reported that milk yleld, ﬂuttex
£at content and milk quality, assessed by rancidity and
flavour scores, remained satisfactory when 30 per cent of o
basal ration containing 40 pér gent pineapple bran was replnt-
ed by pineapple bran or pineapple hay. FPineapple hay apbeared
to be a potential pource of medium guality roughage farfﬂairy
- eows. DBishop and Nell (1974) conducted continuous stall feedw
ing of pineapnle silage aé the only source of rougchase £§r
d@iry cattle, TFour groupe consisting of heifer celves,ifirst
calvers, second calvers and mature cows of Jergey breed were
used for this purpose., Results showed that the average;intake
of silage By'Iactating and dry cow was 26,3 and 27.6 kg/ﬁay,
Zhe first and second lactation cows produced more milk than
the herd average. Ao the experiment progressed, the cows
given pineapple ailage produced less milk in their next
lactation, The yields iﬁ the firet lactation heifers wﬁre
leas than the herd average. The cows getting the silagﬁllost
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mbre-live.weight during lactation, and calves born to ca?a
after the second experizental lactation were significantly
lighter than the herd average. The cows in the expsrimental
groups developed depréssed appetite and coat abnormalitlés.
Teeding of 2,7 kg luecerne removed these defectsz, A feeding
trial was conducted to compare the feeding value of pihegpple
bran and a wnixture of meal in dalry animais by Stanley girg&!
{1976). Results showed that there was no difference in #1&1&
or composition of milk or intake of feeds. The cows on ;hc
pinéapple stean meals gained body weight whereas those oﬁ

the bren lost the weight, |

!

Mertens et al., (1971) compared rations in which cotton
seed hulle in a complete ration were replaced by either 10
or 20 per cent paper that was ground 13 a hammer mill, %he
cows that received 20 per cent paper in the diet had sigﬁiﬁ
ficantly lower milk ylelds than the other two groupa,/bu% the
differences in four per cent fatecorrected milk were noti
sienificant, The fat content of the milk of the cows tgﬂt
were fed paper wac on the increase, The milk from the pgper

fod cows had a normal flavour, | |

I
i

Orud and Homb (3964) reported mo significant differen-
cep in milk yield, four per cent fatecorrected milk or weipght
gains in experimental and control groups of dalry cows Qhen

gea weed meal was fed to them, In another experiment Désai‘

[
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and Shukla (1974) concluded that sea weed can be 1ncsrpo§atea
in the concentrate mixture upto 30 per cent level withou£ any

detrimental effect on yield or composition, I

In comparicon to malze, cassava included in the c$u~
centrate mixture was found to give higher milk ylelds, fbur
per cent fat-corrected milk and =olida-corrocted milk, dilh
of cows given oassava had gignificantly more selids»not~£at
than that of cows getting maize, but there wao no aignif;camﬁ
difference in fat or protein content (Olaloku ¢t al., 19%1),
Ananthasubramaniaw (1972) suggested that taploca leaf meal
can be incorperated in the rationa of dairy anicals at a“level
of 0.4 ver cent of their body welght without affecting tho
daily milk yield body weight gain or total butter fat product-

fon,

Hello et al. (1973) found that on an Isanitrogena#e
and lec-caloric base, cotton need meal can be replaced hg
noultry litter in the ration of milking cows, Resulte showed
that even with 100 per cent subetitution there were no siant-'
ficant effects on milk yield, fat yield, denaity, acidity,
flavour, odour, fat, total solids or solids-not~fat cont%ntua
Feed consumption was not affected gnd tuere were appareﬂ?ly no
effects on health, Silva gt al. (1976) in a different a%peri«
ment concluded that poultry litter can be included 1n,th? daigy
ration only upto 10 per cent level without affecting the:yicla
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or feed consumption, The protein, solids-nect=-fat and total
50lids percentage showed a downward trend when the percente
aze of ﬁriéd poultry waste was increased in the ration,

NRatfon containing more than 10 per cent dried pouliry wacte

were found to reduce the feed intake and wilk yield,

From the foregoing literature it will be ceen that
there are many unconventional feedz and fodders which can
eanily be used in the ration of dalry cowa for meeting the
shortage of cattle feeds in the country and to bring down
the cost of feed for milk production. There may be severni
other unconventional feeds that need iavestigation on the

feeding values for the various species of livestock.



MATERIALS AND METHODS



MATERTALS AHD METHODS

An experiment was carried out to determine the'effeéﬁ
of feeding tea waste in dairy cows for milk production b§ ﬂ
replacing part of the wieat bran in the eoncentrate mixtére,
following a ewitcheover design of three dietary treatmento

spread over a period of 30 daye each,

Nine Jersey ¥ Sindhi erossbred cows maintained at the
Avnivefsity Livestock Parm, Mannuthy and divided into thrée
groups of three animgls each as uniforaly as possible with

regard to yleld and stage of lactation formed the sublectso of

the studyyTables 4 and 5).

¥nige, groundnut cgke and wheat bran f@rmgd the chted
~ ingredients in the concentrate smixture used for the experi-
ments, The teg waste used as an ingredient was supplied E§
11/ Food Specialities Iimited, Choladl Pactory, Nilgiris,
Tamil Nadu., The dried teq waste received from the factnﬁy
contained on an averase 11,38 per cent of moisture and had

the following compocition on drymatter basis:

Crude protein 26480
Fther extract ' 3. 10
Crufie fib‘.t.‘e » 1 90 80

Total ash 6,40



Acid insolublec ash
Nitrogen free extract

Caleium
Phogphorus
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1.20
43420
1.10
0,45

The componition of concentrate mixtures used for the

feeding triels are given hercunder,

Table 1. Percentage composition and cost of the cone
centrate mixture C (control diet - O per
cent tea waste)

imgreﬁients i Percentage " Cost/190 éé  pop DN
Groundnut cake 34 - 72,76 15,94 2% 90
HMatce %0 42490 2,10 2527
Pea wante e s ‘e s
iheat bran 33 AT.85 %430 2217
galt . 2 0,483 . e
Fineral wixture* 1 6,30 .o .
Total IRRRET 170,29 19,36 71,99

T O T e e O O T D A O I S S O O 0 BT R S £ £ S SR £ SN TS I SRy A 4 B 00 R 00 O SRR AR S € B I TR e e e
& (nleiphos supplied by ¥/s Chesran & Co,
Table 2, Parceatage composition and cost of the

concentrate mixture A (Experimental diet -
15 per cent tea waste)

5 4 5% 3

Ingredients Pevcentage  Cost/100 kg  DOP PO
Groundnut eake 34 72,76 13,94 23,80
talze 30 42,90 2,10 25,20
Ten waste 15 1635 1.50 6,50
Yheat bran , 17 26,10 1.80 12,06
falt : 2 0.42 .s .

HMineral mixture#® 1 6.30 e oy

Total 109 149,89 19,34 67,56

# Oaloinhos supplied by M/e Cheeran & Co,



Table 3, Percentage compozition and cost of the
concentrate mixture B (Experizental diet -
25 per oent tea waste)

Ingredients Percentage Cost/100 ke ePp I
Groundnut cake 33 70,62 13,53 23,10
Teg waste 25 2425 2.50 10,20
theat bran T 10.15 0. 70 4,62
Salt ? 0‘49 . e
Mineral mixture* 1 6430 . o
Potal 100 - 135,56 18,97 65.47

* Calciphos supplied by Cheeran & Co,

The concentrate mixtureswere analyéed for their contenmi:
of preteln, fibre, fat, moisture, ash, acid insoluble ash,
caleium and phosphorus as per the standard methods desoriboed

in ACAC {1970),

The animals were housed in stalls and fed individunlly
as per Sen and Ray Feeding Standards (1971), The total conw
contrate sixture was divided into.two equal parts and fed in
the morning and ovening., In addition to the concentrate
mizture the animals were provided with grass silaze and cloen

water ad libitum,
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The rations uere'interchanged in the order given
below at the termination of each phase of the experimeat

lapting for 30 days.

~ Groun I Group II Group IIT
Tatoo No. C 57 639 640 651% 937 643 667 513 355
of the (519)
animals .
¢ A B C B A B e A
B ¢ A B A C A B y
4 B ¢ A e B & 4 3

* During the second phase of the experiwment Cow No. 651 died
due to accident and Cow Ho, 519 having similar lactation
yield and order wasm subotituted for the rest of the experi-
mental study. '

The body weights of the cows used for the lactation
atudy were determined by means of a platform weighing scale
with an accuracy of S00 z. The animals were weighed in the
morning before giving any fesd, The animals were welghed nt
the commencemont of the experiment agnd at the end of every

phage, The dally milk yield of the individual cows wae

rocorded to the nearest 100 g by using a herd recorder,

3lood samples for laboratory examingtion were collectod
using reagent grade Ethylenedianine tetra-acetic actd disodiunm
3alt (EDTA) aélanticoagulant at the rate of 10 mz for evevry
. 10 m1 of blosd, Absut five ml of blood was drawn for hacmoto-

logical studies from the Jusular vein under aseptic conditiong
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in the morning at the end of every phase of the experiment,

The wethod descrited by Coffin (1953) was adopted fow
£inding out the R,B,0, count, The haemoglobin content wagc
eatiTated by Wong's method zm described by Oser (13964), %The
Wintrobe method as described by Kolumer gt al. (1969) wae uged

for the estimation of packed cell volume,

The samples of w=ilk in proportion to the yield at
each wllking were collected from individual anizals once in
every 15 daye and the samples were thoroughly mixed before

the anglyses were carried out,

The fat content of the milk was estimated using the
Gerber's method ag described in Indian Standards, IS 1224
(1958), The total gsolids content in the milk wan estimated
by Gravimetric method as per the procedure aesgribed in
indian Standards, IS 1479 Part II (1960), The =0lidgenot=
fat conteant in the milk samples was determined by substract-

ing the fat percentage from the total solids percentaze,

The fatecorrected milk was calculated using Gaine's
formula, Tour per cent fate-corrected milk = (.41 + 15F waerc
1 = welght of milk and T = welght of fat contained in it
(Meynard and Toosld , 1973). The solids~corrected milk was
derived by the formula SCM (kz) = 12,3 (F) + 6,56 (8¥77)
minus 92,0752 (M) where SCM equals golids-corrected wilk, 7,

SIF and 1 equal fat, solidse-noctefat and milk respectively
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expressad in kilograms (Tyrrell and Reid, 1965),

Butter was prapared from the milk samples collected
at the end of eve:y phase of the experiment, The meltinb
point of butter fat was found out by capillary tube method
as described by Woodman (1941), Sapbnirication value wéa
eatimated for each sample as described by Woodman (1941i.
Hanus method as described by Woodman (1241) was used fof the

éstimation of Iodine number, -

Zhe data obtained from the experiment were arranged
in tables for statistical anaiyses. For the purpose of;<
statistieal analyses the dgta collected during the fira?
goven days of each period of {reatment have been.excludéﬁ
and the mame for the next 23 deys only have been includéd
since the first seven daya pericd has been coneidered aa the
prestrial period, Statistical analyses were done according
to standard methods (Snedecor and Cochran, 1967)., The @at“
from the three groupe of animals on total milk productién,
butter fat yleld, total solids yield, fatecorrected mili
and solids<corrected =milk were compared using analysis &f
varignee teehhiqqe. Studeﬁts 't test was appiied to rind
ouﬁ pimificaat diffarencés, if any, between the three |

treatment gt different stages of the expefiment.



RESULTS



RESUILDS

Concentrate mixtures containing 0 (C), 15 (A) and; 25

(B} tea waste in them wers analysed for the chemical combosi.
L

tion. The detalls of the chemical compogition were given in

|

The body wetzht (kg) of the cows under experimentation
taten at the commencement and at the termination of eachiphasc
of the experiment are indiecated in Table 7, The body we}ghﬁ
of the animals ranged from 238 to 296 kg, The analycis of
variance of the body weighis of the animals sﬁowea (Tabggra)t%mi
there vas no significant diffevence in body weight due to

"
H
8

three dietary treatments alopted for the experizent, |
. h
The gnimals were fed according to Sen and Ray (1§?1).

Peeding standards, The total quantity of concentrate m{#ture
consumsed and the total consumption by the animals in eadh
dietary treatment are set out in Table 9, The quantity;of
feed (kg) consumed by each animal during the different phaaes
of the treatments varied from T9.5 to 115,0 in a period of
23 days, Tables 10, 11 and 12 glve the daily milk yiel@;(wg}
of all tﬁe experimentalAcows during the first, second aﬁd
third phases resgpectively, Thé paximum yield (kg) of m{lk
was 11,5 and the Qinimum 340 for-individual anizals, The
total quantity (kg) of milk produced by the individual aéwﬂ
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|
undeyr experimentation during different phases are.given&in
Table 1%, The quantity of milk in different phases ranged
from 84,7 to 207.1Ky The analysis of variance of the to%al

milk yleld of the cows is shown in Table 14,

g

. The percentage of fat in the milk of the oGows atithe:
conmencement and the end of each phase a8 given in Tabl% 15,
The fat percentage of the milk wag found to vary from 3;75
to 5,30, The analysis of variance regarding the percentaro
of fat is given in Table 16, Quantity of milk fat produccd
by the individual cows during each phase of the_experim%nt
i given in Table 17 and it ranged from 3,99 to 2,41 kgL
The analysis of varlance of the total milk fat yielde o}

the cows is given in Table 19,

The total milk yield of the cows converted to !o&r
per cent fat-corrected milk is indicated in Table 19, The
guantity of four per cent fatecorrected milk yielded byﬂ
individual anizals during different phapes ranged from ?3.?3
to 22%,93 kg, The analysis of variance of the total faf-

corrected milk yleld of the cows is presented in Table é@,

_ The percentage of total solidg in the milk of ex%eri«
mental cows is presented in Table 21, The percentasge e&

. |
total so0lids was found to range from 12.20 to 14.5%, ??e

attalysic of varlance with respect to the percentage of totnl

'
1
I
|
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aolids in milk i presented in Table 22, fTable 23 gives the |
gquantity of total =olids in wilk of the individual cows during
the different phases of the experiment, This gquantity wao

Zound to be between 11,48 and 26,49 kg in the different phaccro.
The annlysis of variance of the total seolid in milk of the

ecws is given in Table 24.

The percentage of solideenct-fat in the wilk of couwd
under experlmentation is given in Table 25, The values ronsod
from T.61 to 3,50 per cent in the wilk of individual cow:,
Table 26 shows the analysis of varisnce of the percentarme of
solidee-not-fat in the milk, The total quantity of nolidoe
not-fat in the ailk of cowa during the different nhases ard
indicated in Table 27, During the diffevent phasce of tlhe
exneriment the total solide-not-fat content was found to
vary frow 7.49 to 13.97, The analysis of variance of the
solids-not=fat ocontent in the wmilk of the cows is piven in

Tﬁbl@ 280

The total milk 7ield of the cows converted into aslilo-
covrected milk are indicated in Table 29, The guantity of
solido~corrocted milk yielded by the individual animals duein-
the different phés@s varied from 120,42 to 206,198 kz. The
analyais of variance of the molidsecorrected milk of the covws

i3 precented in Table 3“

Samples of blood collected from the cows were used Sow
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the detsrmination of R,B,C. count, haemoglobin and paokad
cell volume, The R.B.C. count (million/mmg) of the caws o

Ia
' different diets are furnished in Table 31,

I
l
The vesults of the estimation of the haemo; 1obsn:

gontent (8/700 ml) in the blood samples of the cous under ,
experiment are furnished in Table 32, f

N
{I

The values obtained for tbe panked esll volume (ﬁ) ig
tabalatea in Eable 33. ‘ !

A

Samples of butter fat obtained from the milk of %ﬁe
experizental cows were analysed for the physical and chémie&l
econstants, The melting point (oc}, fodine number (g/105 2)
and saponification nuamber (mg/g) of the butter fat sampzea
are presented in Table 34, The analysis of variance of|the
physical and chemiecal constante of the bhutter fat_aamplga
analysed are tabulated in Tadle 35, E

éhe economicé of incorporating teaz wapte in the %en~'
centrate ration of cowes for milk production has been unrkea

out and presented in TPig. 1.

i
3
i
l
l
i
|!
l
i
|
|
|
|
|
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Table 4. Age and details of lactation of experimental couc,

Date of

I

i

"
!
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f1, No.  Cow Ho. %ﬁ‘én‘" last Aatly ﬁ:mﬁki

calving milk yleld the com:
» (kg) cenent
1 C57 21574 28377 8,6 ‘ | 100
2 639 23-1074 - 1-10-77 8,7 -6
3 640 Bula?5 20=10=77 8,5 l 77
4 651  20e3-75 29«1177 9,82 oo
5 519  29«675 121277 4,5 B
6 937  17<7-68  20=11=77 3.4 46
7 643 12+12-74 SwJal? - 8,7 L 122
8 667 4=8<75 7177 10,5 . 59
9 513 15575 1012277 = 10,2 } 26
10 355 20m4=73 20-10-77 9.8 75
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Table 5, Groupinz of animals for different treatments,

Trontment First phase fecond phase Tiird phaoo

57 639 640
niet ¢ 651 643 937
513 355 66T
639 640 257

piat A 843 937 559

(519)
355 667 51%
640 €57 639
Plet B 937 gsgg) 54%
) 813, )
667 513 355

* pw o, 651 substituted by Cow No, 5190.

Tlet © = Concentrate wixture containing tes waste at 07 level
DMet A = Concentrate mixture containing tea waste at 157 lovel,
Dlet B = Concentrate mixture containing tea waste at 259 lovel,
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Table 6, Chemical conposition of the concentrate
miztures ueed for the experiuent «
Percentage bawvis, '

W S i - G Tap T » > b haed

Goncentrate '§ancentrat; Conceﬁtrate
51, Ho. Constituents mixture with wmixture with mizture with
: 0% tea waste 157 tea waste 259 tea waoto

(C) (A) ()
4 Molsture 7,89 7,55 7469
2 Crude protein  25.68 23,56 24,19
3 Bther extract 4,29 4,11 500
4 Crude fibre 5,00 6,00 8,00
5 ¥itrogen free 55,90 54,07 50,23
extract ’ : '
6 Total ash 5,25 é.é?» LR
7 Acld insoluble 0,98 0,31 0,92
ash
8 Calecliug 0.71 0.69 0,73
9 Phosnhorus 0.25 0.44 De 51

I oo . - - e - ats - ay 4 ® P S .
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Table 7. Body weights (kg) of cows under expertmentétiﬂﬁ,

nizal | at the Gome | At the emd . At the emd At tho
nunther mencement of the first of the second end of
phase phase : third
o ?haﬁe
e e e s e . I
c57 273.0 - 272,0 6,0 262,0
651 241,5 " 242,0 ' 245,0 247,0
(519) | . - ' X
513 24345 | 244,5 22,0 240,0
639 251,0 . 250,5 24640 241,0
643 254,0 255,5 2500 '243,0
. 555 251,0 - 251.5 ©253,0 iaﬁﬁy@
640 UT5 206,0 241,0 239,0
937 " 202,5 2935 299,9 29640
667 259,0 255,0 ' 257.0 63,0
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Table 8, Body weight of snimals = mnalysis of variance,

M58

Source 1 © 88 ;
Between periods 2 125.72 62,86 -
Detween treatments 2 6689 33.45 0,04
Frror | 4 3683, 11 920,78
Potal C 8 3975,72 '

WA T ML 00 I AL 00 68 IS M S R AT IR A S OR SR TR IS S8 22 Gty I 80 30 T ST R TN 0 00 T AT Y D Y 20 00 S A TR 05 U MM SE Y
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Table 9. Quantity of concentrate mixture (kz) oconsumod
' by cows under experimentation,

Aﬁi;al | At the engd 'At ;gg~;;a.-~”.3;}thé end-‘”-nnﬁdn*wq*
numsber of first of second of third Tatal
phase phase phase
57 100,00 79.50 93,95 260443
{%?%) 108,00 115,00 115,00 359,07
513 107,00 B0eTO 114,25 301,99
Total 315,00 275,20 313,20 G640
DIET-A DIETC DIZTB
639 113,75 115,00 104,90 332,75
G43 115,00 115,00 115.00 345,03
355 115,00 115,00 114,290 944,20
Total 343,75 345,00 33320 1021,93
640 115,00 113,30 114,79 34T 4 (30
337 115,00 111,20 113,75 339395
667 115.00 114,00 115,00 344,00
Potal 345,00 335,50 343,45 10264 93

b o o - - - - —



Table 10,

Daily milk yield (k3) of animsls under experizentation -

Tiret phase.

T saimel ) lay s R
et number 1 2 3 4 5 6 7 g 9 10 11 12
C57 7.0 83 95 Ted 6.7 6.6 6.2 6.3 G5 BS 6.5 6.7
c 5 “ — ' a6 a7 o
No tes wasto 651 Buh 8,6 8,5  S.4 8,0 9.8 8,9 9.6 5.3 7.7 T3 7.6
513 10.6 11.0 11.3 11.2 T2 10.9 9,1 T et Gol 5.7 6B .3
639 6.6 6.3 6.9  TJ2 6.9 6.3 TuD  TeD T3 T.D T4 6.4
Tea W{‘Iﬂte at 643 ‘. 1 708 804 7.6 ?.g 7.7 705 ?16 5.9 5.1 4’.4 40?
[ 4 ;
15% level 355 TaT 76 80 Tel 8.2 8.1 Ted  Te6 6.6 Te3 6.6 T.0
640 8.0 TeS TeB  TeT  Ted  Tab  Ted  To3 - T7a8 T2 To9 Toi
Te% waste at 937 7.6 9.3 804 7.3 . 3‘7 9.1 80’) %06 f.G 8.1 ?.D 7.9
2575 level 667 9.1_3 {3.1 g.j 7.({3 '7.2 8.4 ‘3,5 6.7 6.6 5.% 7.6 6.0

{Tabl@ 1\') @G‘Btﬁ....'......)



W g 0

| Animal Days o gy
ftet number 13 4 15 16 17 13 19 a0 21 22 g3 Totsl
057 6.6 6e6 Bel 8.3 Geb 5.9 6.0 Ted 5.6 5.7 5.9 154.4
o
Yo teg wacte £51 Te3 7.2 T7 TeB3 8,0 8,1 Fe2 TeT Ted Te¥ B,3 182,71
51% Te2. 101 9.8 2,1 o3 27 b T3 B¢t TeS5 9.0 207.1
‘ 639 643 Tel 5e7 Teh 6549 Tal To2 Ted G  Tel 6.5 160.2
5 . '
Tea wacto E%% 543 5.1 6.9 703 TeD 705 705 706 vc? 702 3.0 7-9 1620?‘
15% level
355 7.1 705 704 7.? ?02 53.2 707 ?t} 5.9 707 7.9 17301‘
640 6.2 Teb Te2 BeT Tel Tab 649 B4 BB 6.9 TeS5 167.5
B
Tea waste at . 937 Te3 . 6.7 840 T 2.3 TeB TeS 2.0 8.1 Tal B3 182,7
257 level : ‘ '
66T 2.0 8.6 7.8 TeT Te3 TaO Te3 0,0 63 Ted To6 176,7

{Table 10 conel.)



Table 1. Dally milk yield (kz) of animals under experimentation = Zecond phase,

20 STt -y k- W Ny G -

Ty

Andnal . Days o o
Diet number ] 2 3 4 5 6 7 a ] 1c 11 12
o7 4.9 4.3 4.9 4.7 5e1 4.6 5.0 4T 4.5 4¢9 :4.7 ‘5.1 v
Tea waste at (519) ' . ’ ‘
254 level _ o
. 513’ 9.5 %‘394 903 973 go S 9.8 9.2 ' 904 L E}OS qu . 9.3 . 961
. 639 67  Se8 647 67 Tel 7Te3 6.5 543 627 646 5.3 6.3
No tea waste - 643 T2 Ta7 3,0 8.0 8,2 9.5 8.6 Bed U0 9.4 S.4 3,6
355 Tel Te? 7.8 9.6 Te3 8,1 Be3 8.5 T ot e 1 Ted 8,5
640 509 6o 6.5 5,7 5e1 5.7 645 5.6 Bud  God  Tel  Ted
A . . , ) .
Te& waate aﬁ 937 804 7.3 go? 7-9 :302 806 8.‘3 908 ) %04 E‘z.? 7.5 ' 906 '
157 level

(Tabl@ 11 Gml’t(}.. (IR EA N RREN] )

€



g 90 NSy SO A

: . anfmal Days ) T
Dlet number 13 14 15 16 . 17 13 19 20 21 22 g3 Total
C57 4,2 5.7 4.2 - 5.? 423 4.4 4.4 30? L0 Feb 442 105.90
B . - .
fi‘ea W&St@ at (g?;) 6.5 1 5.6 5.4 5.‘3 5‘03 4;2 Soa‘ PaD 502 706 5&5 141.80
257% level
513 ' 9.3 }306 805 ' '806 ’ 806 ' 8.7 302 gog 0.2 7.3 ' 8o1 29304“3
639 6.3 646 6.5 6.3 5.6 6.0 6.1 3.5 5.5 6.0 5.3  144.60
¢ 643 6.4 6.0 7.9 Bal  TuT 0 Be1 Te5 - TST T3 8.0 7.5 183,40
No tea wasic
35‘3 7.3 704 7.9 5.9 901 6.5 801 80? 3;‘3 7.6 6.9 17g010
A - : : : 6.7 ¢
Ty vosto ot 0 TeT0 TS T3 83 7.2 T2 6.9 87 67 T5 T.6 1870
'15» 1@‘[\91 667 706 803 817 6.8 803 704 609 7.6 ‘?Q-‘I«'} {308 7.2 183.70

{Tabic 11 conel,)



Table 12. Dailly milk yield (kz) of animals under experinentntion - THird phace.

g

L~

T WDy S T L0 S22 G G D R A e O ey

Tt

5,2
7.8
5.8

Be1.

) Animal
Niect .nunber 1
e57 4e1
Teafééat@ at r§51 25
157 leyel 519
| 512 %0
633 6.2
B 643 6.9
Tea wasto at "
254 lewel 355 648
640 6.2,
¢ _ 937 Te?
Ho tea waste ' =
667 73

3,0

4.1
60 .

-3

Hed .
60 .

Se5

5.8
6.2
7.1

64 .

Te2.

Te3

D ays S
4 5 6 8 9 10 11 12
402 3.9 3.7 3.6 4.0 3 3.7 3.6 3,9
6.9, So 5.0 Q.Q giS 5&3 502 5:0 5.4
9.9 B3 Tu5 742 TaG 8a1 S8 Tud 8.1
5.8 5.6 543 5.3 5.4 4.5 5.5 5.3 - 4.7
S5¢5 5.8 5.0 5.9 5.7 6,0 6.0 6.1 . 5.7
B3 Tul' 648 6o G6uB 5.1 6.6 6.7 6.7
Sel. 6.3 5.3 5.9 5.2 5.0 5.0 5.6 - 4.5
BeO. Ted. 643 7e2 To7 63 6.9 Tod 7.1
7e1 842 Tal 548 6u6 6.7 6.3 T.3 7.0

B W - Sap Gay M S0 Sy T R S J0u) Uiy NS GER e G AN W0 S 0N ek A may U5 gmy

'ffable 12 contd.......)
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Animsl

. Days ' , '

blet nuzber 13 14 15 16 17 18 13 0 21 g2 23 Total

. BST  3u8 3.6 343 3.5 3.6 3ed 3.5 5,2 5,2 3,0 3.7 84,70

Tea Qaﬂt@- ,G.t 651 503 . 5.2 ‘307 . 5.3 : 5.4 503 Hedd )0.? 5.3 . 5.5 . 6.1 129.30
15% level {519) '

513 BeB ' 6.7 Ted T T 8.0 3,2 8.6 2,1 Tl 6.3 6,7 179.50

A 633 5.1 4."} ' 4-9 : 4-.0? 4.3 402 4.7 & 0.5 ‘1‘0'9 Aod " 405 115;73

Tea waste at 643 5.5 4.7 Sed 543 5.4 5.6 5.4 5.6 5.8 5.6 5.6 132,50
2574 level S ' ,

355 . 602 , To0 ) 6.3 . 5.8 Sbg 5.8 694 ) 6—06 506 612 6.0 146.60

640 Sel 52 0 Aad 4.2 0 5.0 A7 4.5 A8 4.7 - 4.4 4,0 118,10

¢ 937 6.8 66 Ta2 + Tul 5T Teb . Tel 745 Ta®  TeB 6.5 165,40

fo tea waste ’
667 6.9 743 TaB  Te2 Te3  Tud  Teb  Teb  Tal T2 6,7 165.10

{7able 12 concl.)

38y
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Table 13, cuantity of milk (kz) produced by cows under ?:-

experimentntion.

Anizal Pirst phase Second phase Third phase  Total
nugker ‘ s
05T 154,40 105,99 84,70 345,00
651 183,10 141,80 129,30 458,20
(519) | | :

513 207,10 203,40 178,50 539,00
Total 549,50 451,10 392,50 1393.2@
639 160,20 144,60 115,70 420,50
643 162,20 183.40 132,50 47@.1@
355 173,10 178,10 146,60 497,
Total 495,50 506410 394,80 1395, 40

DIRT=B DINT=A DIETC

640 167,50 139,20 118,10 424,20
937 182,70 193,70 165,40 53%.“@
867 . 176,70 183,70 165,10 “?J.§©

Total 526,90 506,60 443,60 44;-

s . Saam . oo i 2 s v
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» Table 14, Total wilk yield « Analysis of variance,

Source as a8 Msé ?
Between animals 3 - 13337.09 1742.14
Between periods 6 - T660,40 1276,73
within squares _
Datween treatments 2 1093, 11 543,06 T,78%%
Feror ‘ 10 706,10 70,61
Potal | 26 23401.70

Pgir wise comparison cn

= 12,55
A=B = 2,37
o A 3 .
167,14 154,96 152,59 Bl

% Signifieant at 19 level,
% Senificant at 59 level,



Table 15, Average percentage of fat in wilk of cows

under experiszentation,

Animal At the T
nughor COTmEN- Firast phase Second phase  Third pbooe
cenent K
DIET.C DIET.3 DIM\
G57 5430 560 4458 4,71
(g?g) 4,90 4439 433 4.3§
513 4,79 4,54 3.75 4476
DIET-4 DISTC BITT=E
639 450 4,95 4,88 443
643 4,70 4,90 4,71 3, 85
355 4,70 474 4449 A.67
640 4430 4,60 3697 4,46
937 4.70 4¢31 4630 4.47
667 4,30 4,93 3498 4.32
werage C = 4,71 & 0435
A m 4,50 + 0,56
B = 4,37 + 0,22



Table 16, Percentage

46

of fat in milk of the experi
-mental cows - Analysis of varianes,

'éouroa as 88 M58 :f‘
Bstweeni anidals '8 1,075 © 0,154 |
Between perisds 6 1.615 0,269 !'
within squpres ' : ;
Betwsen treatzenta 2 0.512 0,256 3,765
Brror 10 0,676 0,063 :
otal 26 %.878
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Table 17. Quantity of milk fat (kg) produced by
cows aader experimentation, ,

gﬁ;%i; Firat phase Second phase  Third phase Totnal
DIETAC D1ET-3 DIET-A
£57 3,65 4.95 3.99 17.49
651 8,25 6.4 5.68 20407
(519) _

513 9441 7.62 8,49 23,52
Potal 26¢31 18,61 13,08 35,03
DIET-A DIET-C DIET-D
639 7477 7206 5,13 19,95
643 7495 Aé.es 5.10 23,69
355 3421 7439 6455 23,05
Total 23,93 23.6% 17.0% 64,69
640 7.71 . 5452 5427 19, 50
9%7 ~ T.88 7490 Te39 23,17
667 5, 54 Te12 7.96 2%,562

Total = 24,13 20,54 20,62 65,23
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Table 18, Total fat yicld = Analysis of varisnce, |

. Source ar 83 NSS P
Between animals 8 . 18,45 2,31 f
Between ﬁeri@ds 6 25.04 | 417 ﬂ
within squores L : .
Between treatments .2 6636 - 3448 15,8249

: L
Error . 10 2,22 . 0,22 '
otal % 201,55 | |
ha-uuunumu?mctasazwnnnmgmun;gncuu:azzuanuneuwag-cununaszﬂw
Pair wieé‘cqmpariaon ‘ CD = 0,70
u ) . . .&.-B = o. 31
¢ A B CwA = 0,83%*
TeB5 6,96 6,65 . . Bel = 1,20%%

#% Si{enificant at 14 level, | | i
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[I
b
i

M
t
,

Total

572,71

Table’19. antity of fat-corrected milk (kg) produced
- by the cows under expﬂrimentaticu. r
33%%2% - Pirast phase Second phase - ihird phase Eéotal
as57 191,51 115.11 93,73 400,75
651 198,99 148,82 135,72 485,55
{519)
51% 223,99 195.66 198,75 £18,49
Total 614,49 459,59 428,20 1502, 25
639 150,63 163,74 123,25 46?.6@
643 194,13 202,81 129,50 516 44
355 192,39 191,69 161,39 504,87
Total 557.15 55764 414412 1525,91
640 182,65 135,48 126,29 43?.4@
937 191,28 191,98 177,01 560427
667 198,78 180,28 185,44 564,50
510,74 498,74 1%72.19

. N
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Table 20, Pour per cent fat-corrccted milk -
Analysic of variasnce,

Source . ar 89 MS3 P
Zetween animals 2 11253.86 1406,73
Between periocds 6 1237185 2145,31
within squdres
Batween treatusnts 2 3578.57 1782,29 8,00%7
Aror 19 2236,18 223,62
Total 26 29940,46
Palr wise coumparisen CH = 22,%4

¢ A B del = 1,14
. ¢ Camd = D24,97%%

% Si@ﬂificﬁnt at 14 level,
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Table 21, Percentage of total solids in milk of
cows under experimentation,

animal At the T
number gg;ggg- Firet phase | Second phase  Third nphastco
o57 14,46 14,58 13,89 13,55
651 13,59 12,20 13,45 12,68
(512)
513 12,18 12,35 15,02 12,72
DIETaA DINT-@ DILTE
639 13,67 13.43 14,02 13,52
643 1353 12,76 13,65 12,64
555 14,20 13,46 12,79 15,65
DIRT.E Q@% DIIT=G
640 12,55 13,28 12,12 12,79
977 13,18 12,59 12,49 12,99
67 13,90 12,46 . 12,74 13,47

Avergge A = 12,838 + 0.46
B = 13,14 + 0,47
¢ = 13,18 + 0,79
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Table 22, Percentage of total solids in milk of the
expsrimental cows ~ Analysis of variance,

Source as 58 sg 7
Between animals 8 50320 0.665
Between periocds 6 1.683 - 04281
within aquares
Between treatments 2 04473 0,237 1,203
Error 10 1,971 0,197 |
Total . 26 94447

o S+ G oyl D G RN KBS ) i Gup Uy TR PR T Iy IR T W



53

Quantity of total solids (kg) in milk of

L A D WS G50 W T S e gy v Wt i Sy U6

Totnl

Table 23,
- gows under experimentation,
T
nuzber First phese  Second phase

Lo - . S o G0 T 5 e SO B O

Third phase

ity S U Y P S o TP I 1030 o WS Wrirup B

DIETC DIET=R gg;gzg
057 22,51 14,71 11,48 42,70
651 22,9 19,07 16,40 56,41
(519) |
513 25,57 26,49 22,70 74475
Total 71,02 60,27 50,58 461,47
DIET=a DIETeC DIST-B
639 21,51 20,23 15,41 57,20
643 20,69 25.04 16,75 62,49
355 23,30 22,79 19,93 6606
Total 65450 63,10 52,14 195,74
640 22,25 16,97 15,10 54,422
957 23,00 22,94 21,16 67.10
667 22,02 23,40 22,24 67,66
Potal 67.27 63421 58,50 189,99
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Table 24, Yield of total =clids in milk -
Malyais of variance,

Jourae af 53 Mas B
Between animals 3 170424 21.28
Between periods 6 - 145,31 24,422
within squlres
Between treatments 2 20,79 10,40  5,15%
Trroy 10 20,24 2,02
Total 26 356,58
Palr wise comparison C3 = 1,47

. ~ r 2%
= A - U"'A x 2.05“
21496 19,91 19,96 Bl w 2.00F

*Migificant at 579 level,
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Table 25, Percentage of solids-not-fat in milk of
‘ cowe under experimentation.

O W O e R B Gt VAR S T iy S <oy U s S8 200 T 2 b D U e e S0 T W s gty S U -G R WD TG Eafr S WY

Animal At the
numbter COTMEN= Pirst phase Second phase Third ohace
cement _
DIET={ DICTw=S DIN D,
C57 2,16 8498 331 8,34
651 8.69 751 9.10 435
(519)
513 9.48 7.89 9¢28 ?.JS
DIETwA DIETwC DL
639 9,17 3,58 9, 14 2,80
643 483 Te85 8. 95 eTE
355 9,50 371 3,30 03
DIEDwT DIEP=A
640 8,55 B.68 3,15
937 8,45 8,28 3,19
667 2. 10 Te61 8,95
Average A = ©.39 + 0435
B = 2,76 + 0,51
C = 8.48 + 0,46




56

Table 26. Percentage of solidswnot-fat in milk of
experizental cowz - Analysis of vavistce,

Souree ar S8 M35 I
Between animals 8 1.724A 0.216
Between periocda 6 0.054 0,003
witnin squares ' '

Batween treatments 2 0,315 D.458  1.171
Error : 10 . 3.914 0,391
Total | 26 64607

b S s - T TS e G5 i TN S0 Str D2 T Sl BB wo—n;.m-w-ﬂ&cl—u.-"---:--,_u‘nrw
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Table 27. GQuantity of solidg-not=fat in milk of
cows under experimentation,

éﬁ;ﬁ;& Pirst phase Second phase  Third phase Total
DIET-G DIET=B DItTw4 :
057 13,87 9,56 7.49 31,00
651 14,69 12.90 10,89 53059
{519) - '
513 16.16 18,87 14,21 43,24
Total 44,72 41,63 52,50 118,85
DIBT=A DIRI-C DIET-3
639 13,74 13,22 10,27 37,23
£47 12,74 16,41 | 11,64 A0,
355 15,08 14,79 13,12 42,99
fotal 41,56 44,72 35,03 121,01
DIET=B DIETwA DIED~C
640 14,54 11,35 9,83 35,72
937 15.12 . 15.04 13,78 43,9
667 13,44 16,27 14,28 ﬁgwa

Total 43,10 42,66 57429 123,65

' ey 6 o - s Y Wy S R U S W i ) D K A3 SR R e A6 TS G S W NS 9 re—— e imden e




Table 28, Total 20lids-not-fat yield - Analysis
of wariance,

Source ar 88 Msa 7
Betwoen animals 8 76.89 9,61
Between periods 6 53432 Fe 89
within squares
Between treatmente 2 6,423 5412 2652
Prror 10 12,42 1,24
Total 26 154,96

o, P P




Table 29,

by cows under exnarimentatlon.

59

|
|
Kl
il
I

antity of solids-corrected milk (kg) prcdueeﬁ

Animal

numher Eirst phase  Second phase Third phase %&otal
- e57 195,77 116,38 91, 84 39J.3J
(g?;> 183,70 149,43 130,99 4f4.1?
513 206,18 202,22 194,23 592,63
Potal 575465 468,03 . 407,06 1430,79
639 17365 162,69 121,77 450,11
€43 169,16 200,01 129,13 4@9.39
355 186,53 181,91 159431 5&?9.:1‘@
Total 529,69 544,70 410,21 143460
640 177.61 131,89 120,42 423.0?
937 1é2,37 182,02 168,96 53%. 25
667 177,92 189,50 179,17 5@7.&9
Total 537490 494,41 468,45 15?0.?6
i

il
|
i
I

1|
K
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Table 30. <Solids-corrected milk - Analysis of variance

Ty W G T TP T S T Wy e Y - > - -

Soureco ar 88 M85

- v O

I

Between animals 3 10208, 34 1276,04

Between periods 6 '9984,85 1647,49

within squdres

Detween treatments 2 {2029,97 1014,93 10,77

Trror 10 942,03 94,20

Total . 26 23065.19

Pailr wise comparison CD = 14,49
c A B - ' A=3 = 17‘57

! ‘ ‘ U=A = 7. SG

** gignificant at 17 level,
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Table 31, R.B.C. count (million/wn’) of the blood |

of experimental cows,

anizal At the S o o
nusher ggg:g%’ Firet phase Second phase  Third ?has@
esT 3.35 5479 6415 6,22
| g | 4,64 5467 4,96 4.s§.
513 4,21 5401 6,83 5.5
| DIET=A DIET=C m
639 506 7.39 6,57_ 5.41
643 4,93 5,28 5,03 6,439
355 4.1 5,95 5.66 871
640 4,50 5407 6452 4.67
937 8,90 5,30 5451 4491
667 4,47 4,93 6492 6.1%}
!



Table 32,

of the experimental cows,

Animal
nurher

57

651
(519)

513

640

937
. 667

At the :
COmmEN- Firot phase  Second phase  Third phocc
cement
DINTwl DIET=3 DT
10,50 11,00 12,47 11,94
12,00 11.00 10,44 10,59
10,00 10,50 8,41 12,47
DIETwA DIE Dl DIZT-E
9,00 12,00 9,72 9ehA3
9,00 9,40 19,01 10,15
9,00 8,50 9,30 9,43
DIET=R DIET=h DY Tl
2,00 11,00 2440 .43
10,50 9,50 9,30 11, 51
11,90 11,50 9,29 11,02

62

Haemcglobin content (g/100 xl) of the blood

P




Table
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%3, Packed cell volume (3) of the blood of

experimental cows,

P w4 S5 e - - G A Y B i SIS g VP P S S S s 455 qis SN i EDD O5) P ) U8 SRR IS SN OEP DB .3

;1:;;;{--- At the
nunber COMNICN- Pirast phase  Second phase  Third shooo
cewent - |
G5T7 45 36 a1 49
651 41 36 41 3¢
(5193 | , ,
513 45 43 31 35
.. ~ DIETwa DIET-C DIETD
639 42 39 49 32
643 41 40 32 42
355 30 36 31 32
640 40 33 39 35
937 44 33 / 39 39
567 43 42 43 36

9. - S 3 wo
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Table 35, Analysie of variance of physical and chemical
conetants of butter fat,

Melting point

N DG S SRIEY S e M 5 S SRS W G SRR GF AR TP ) v BS a0 @b B0 55 OF s - -y - T i SO W W -
Bource ~ ag 85 - M58 I

=y fon o wes 00 et B R WG N ABR G R P Sk T R A S SN SR 0 WD S T i S MR -

Detueon periods 2 Q.23 0.12

Jetween treatments 2 0.23 0. 12 Delds
Error 4 1.10 0,279

Total 2 . 1.56

dedine number

O e gos Sy W B0 gnn SR Gyt P TRy AU LBt 1 OO0 IUD Y SID U0 TUE AR 8 ing sup UG IS RV ey o D B 2 G5 W BT B2 wRy T A SR Al g S g
o [ag sl (L "
Source ag Rk (93 2

D WA 2 W gk G R S D G W G O AR VRS S AN NS e Rl AKH SO NS D S A Ay e ) T S ety - -

Tetween periods 2 16,64 Fe 32

Tetween treatuents 2 GedH 472 0.79
Error 4 23,21 5¢35

Total 8 49,883
SR 50 v D AP XD e " - aean ' 2 WR W T B S5

Saponification number

WU e A KB DI AN o W T e U W S0 P P E W A Wer B B AT YT ae e - o - 00 g

seurce af 38 HSs i

Petween pericde 2 193,94 94,47

fotween treatments 2 16.51 2,51 0,37
Trror 4 38, 14 9,54

A SR e O Sy AP b WP T T T M m O3 A TP S WD AR S5 e 2ig O T FEP S gy Y A S D B T e S U W STS S 2T S D 0 i S S A S0

Totnl 2 243,69

p-@-‘--.uu--—'za-a'm‘m--uu-uq“ - 0 -n . ponpe.




Table 34. Averase phycicsl and chemical constants of the butter fat

of experimental cows,

~ Melting point °C ' Iodine number (g/100g) ! Cgponification number(ma/z
Treatmen't O e e e e P A s O 3 ST o A U UK Y s P 20 ; - o s T s o s e fo e - - - eno v o e - e
grouap Firgt  Second Third ! First Second Third ! First Second Third

ohase  phase  phase ! phase phase phase ! phnge phase phagse

D . W AR Ay e SN SO, T R S Oy S Sup TR DD G OER I Ty B cxs OMNGES WS Gl T 2en 4B -'-s' -’ e b WG 3 B g WG RS 0 6 ——m"—»‘wn - L B a
Group © 21 27 27 29.20 21,43 22,15 . 215,05 224,47  229.43
No ten waste '
Group A
Tea waste at 26 27 27 21,50 22,30 22485 22%5«61 222,44 233.23
157 lewol
Group 3 ‘ i
Tea wastc at 27 26 7 28,60 25040 21.22 224.68 220,64 234.45
257 level

oY)



Milk Produichion (kg)

Fg+ EFFECT OF FEEDING TEAWASTE ON MILK PRODUCTION

IN Cows

A\)erage"ﬂi-lk Prodﬁchén/ammaV Avér'age cost of Concenlirale Fee‘é/ Average cosl of Concentrate

Day
)
8
7.
6 .
L';}
5 B
>
: s
4 Al
~
-a
3 8.
w
2z 5
;)
1 0]
U,

ammaLI/Day : feed/kg of Milk Pr-oalu'chon
<
Q
160 _§ 1
Q
o o

[ S

=
=
N
oo <X
~
o
80 :_g.
oo
g
€0 “U-
o
L
40 L-h—.
o]
20 "
(o)
|V

Al g
B

E C.Conlrol

A. 15/ Tea waste | % B- 25/ Tea..wasie



DISGUSSION



DISCUSSION
| |
Feeding of cows with agricultural by-products and indus-
trial wactes has been receiving considerable importance 1nfreceﬁ%
years, Many published reports are available on the prbdueﬁisn
porformance of cows fed with many unconventional fecds anajfe@aezﬁ
The present study wae‘underfaken to get information regaxd#mg
milk production performance in cows fed with tea waste at fﬁ ond

25 per cent level in the concentrate mixture,

The results obtained during the course of the present
study are discussed below, '

F:om the results presented in Table 7 it nay appagr%that
there was. 811ght reduction in the body weigit of the animals
when they were on dlets containing either 15 or 25 per cen} tea
waste in the ration, But on ﬂtatietioal analysis of the ééta
(Table 8) it was $ounﬁ that the difference in the body wegéht
between treatments was: not significant (P 0,05), thereby
inddcating that the feed has no influence on the body-weig?t
of the animsls, ;

It was found from the vesults given in Table 13 th;t fba
nilk production of the cows during the first phase on diet G,
A and B was 549,60, 495.59 and 526,90 kg'reapectively. D%ring
the second phase the total milk yield of the cows on diet ¢ and
A was aluwost equal le,, 506,10 and 506,60 kg resynctively% Dut



"
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i
i

the cows on diet B produced only 451,10 kg of wilk, The ¢ows
on diet O produced a total quantity of 448,60 kg of milk during
+he third phase in comparison to the guantities of 392.5033nd
394,90 kg obtalned from cows on diet A and B zespectivelyi The
eov.~un diet C were found to be better in milk prodaetion dur&nw
this phase of the experiment., The total wilk production durin“
all the three phases of the groups of three aniuals egoh gqmmeaﬁ
sing with diet C, A and B was 1393.20, 1396.40 and 1482,10 ko
respectively indicating not much difference n milk produ%ﬁinn
among the groups, But treatment wise the total milk prod%stion
of the animals fed with diet C, A and B was 1504,39, 1394£sa and
137%.30 kg respectively, mhe statistical anelysis of the ﬁata
pertaining to nilk produation (Table 14) revealed that the ani-~
twals on dlet C gave significantly higher milk yleld (P [ﬁ¢05) as
comparad to those on dilet A or B, DBut no significant diréerease
in the ollk yield was noticed between the enimals on diet% A
and B, However, the difference in the total milk yield due to

i

the treatments A and C was not highly aigniztcant.‘ i

The analysis of the data presented in Table 15 with rega
to the percentage of fat revegled that the average percenﬁage of
fat in the milk of cows on diets 4, B and © was 4,50 » O.iﬁ.

4457 i 0.22 and 4.71 :'0,35 respectively., This 1nd1cateai§5§m
the quality of the milk witb‘reIQQence.to the percenfage a% fat
reoained almost the same 19|a11 tragtments, The anaglysic %ﬁ

. ’ ' t .-
variance with refevence to fat percentage is given in Table 15,

i
b
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The total quantity of butter fat (kg) ?rgducea by_?he
animals on different diets ds> indicated in Table 17, At tho
.fena of first phagse of the experiment the Quantity of fat %ro—
duced was found to be 26,31, 23,93 and 24,13 kg resnectively
.for the animals fed O, 15 and 25 per cent of tea waste 1n tho
feed, In the second phase the cows on diet ¢ produced 23?65 kg
fat as compared to 20,54 and 18,61 kg produced by those o% ”
diet A and B respectively. During the third phase the to%al
fat production was 20,62, 15,09 and 17,08 kg for the animaln
fed with 0, 15 and 25 per cent tea waste resgectlvely. ?ﬁe
total buttar fat production of the three groups of animala
which atarted wlith 0, 15 and 25 pexr cent tea waste in the' leod
wae 63,08, 64,69 gnd 65429 ke respectively, There was not much
difference among the groups for the total bvutter fat nrod&etion

when they suocesetvely underwent the three dietary treatmenta.

The mean butter fat production of the cows on dietiﬂ per
period was 7.85 kg as compared to 6,95 kg for animale on iiet A
and 6,65 kg for on diet B, The total butter fax praductt&n of
anisals wbicb received diet U, A and B was 70,61, 62,63 an& )
59,82 kg rqaaecttvely. The greater quantity of butter fat D¥Q=
duced by the animals on diet C indicated that the dict wit»aai

i

tea waste was superior in comparison to diets eontatning tﬂ

I

Ewastes. Since there Was no aiguificant difrarenee in the por-
centage of f£at in milk due to different treatments. the 1nﬂreare
in the total butter fat yield in control group night be dug to

I
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the incremse in %total milk yield, On statistical analysis

(Table 18) the difference in total fat production between the
ﬁnimals fod no tea waste and those fed with tea waste'wa@f .
highly siganifieant (P [0,01), However, there was no sign&?in

cant dlifference between tregtmentsA and B,

The quantitles of four per cent fat-corrected milk Qielﬁ
of the cows are given {n Table 13, The cows fed with dietﬁ
eontalning 3, 15 and 25 per cent tea waste produced 614,49,
§57.15 and 572,71 kg of milk respectively durling the First
phase of the experiment, During the second phase the total
four per cent fat-corrected milk was 557.64, 510.74 and 459,59 o
for the animals fed with diet C, A and B reépectiveiy. At the
Qéﬁ of the third phase the avimals on conirol ration conté‘imng
ne tes waste produced 488,74 kz and those on 15 and 2% ner cout
tes waste in the dlet yielded 428,20 and 414,12 kz milk on four
per cent fat basgis, Hhen the animals in each greun eonsisting
nf threo were taken suaéessively f£rom treatments €, A and U to
the others the total quantity of four per cent fatecorrectod
nile was 1502,2%, 152%,91 and 1572,13 kg-respéctively indicote
inz not much difference among the groups, But the treatment
Wiée total quantity of four per cent fatecorrected milk nroduced
during the entire period by animals fed with diet A was ?455.69 I
énd it was 1446,42 and 1660,87 ks for the animals on dfet B and
O resypectively. The éean vield was found tu be 134,54, 153,57

and 160,71 ko for diete €, A and B respectively, On statisticel
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aﬁalyéis the differencosin fatecorrected miik between animéﬁa
on diets C and A and also vetween those on diets C and B wore

found to be highly eignifieant (P [0.01), g

The data presented in. the Table 23 revealed that tb% -
animals on diet ¢ produced 71,02 kg of total solids duringﬁﬁha
£irst phace of the experinent in eomparison'w1§h 65450 andg
67.27 kg of total solids yielded Yy animalé oen dfet A and %
wespentively'during the aahe phasé. During the gecond pha;e
the yield er total aollds wae 68,10, 63. 1 and 60,27 kg for
antmala that received diets C, A and B respsctively., 1In the
" third phase gows on ﬁiet € gave 58,50 kg total saltde wheﬁeav_
the cows on dlet A and B yielded 50,58 anﬂ 52.14 ke respectively
When the groups of three anigals commencinglwith‘diet treaf—
monts C, A and B during the first phase were glven the ethgr
ireatments in a auceesslv; manner yielded = total of 181.3%,
185,74 and 133, 98 kg of total solids respectively durinz the
entire periol, When ths three phases were taken into conaiﬂerﬁ-
tion the pnimals on diet A produced 179,20 kg of total eelida,
whercas animals on diet B and C produced 179,68 and 197.63.‘0
xeapectively. The ayerage total solids yield (kg) for the, |
gnimals on diet C, A and B was 21,96, 19.91 and 19,96 kg réﬁnﬁct-
tvely. The analysis of the data revealed no gignificant ﬁiffen
rence in the total eolids yield among the three ﬂifferent
groups of anivals (p > 0.01), The average percentage of tatal

saliés 1n wilk of cows dua to treatments A, B anﬁ C were fauﬂd
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to be 12,588 + 0,46, 13,14 ¢ 0,47 and 13,18 4+ 0,75 respactively,
The analysis of variance (Table 21) regarding the percentage of
total solids reveagled that there waa no significant diff!z@nce
{ > 0,05) vetween treatments.. So a elight increaae in the
yield of total solids in the milk of control group aight ba Que
to an 1ncveaae in the total milk yield 1n control animalaw.nzwo
guality of milk with reference to total aoliau percentage re—

'mained save for all treatments, :
: ;
The data on the solidg-notefat contént of .the milk ;f
the cows presented in Table 27 indicated that the gnimals %n
diet € produced 44,72 kg of solids-not-fat as agzainst the quan.
tity of 41,56 and 43,10 kg given by animals on diet A and B
respectively. The production of solide-notefat was founa,to be
%@;72.a42.56 and 41.63 kg for animals on diets C, 4 and B %esa
pectively during 'the second phase, In the third phase tne|cous
on diets C, A.and B produced 37,89, 52450 and 3503 kg respectn
ively, The groupa of three animals getting the diet treatments
€y A and B in the first phase when.taken successgively to the
other treatmente they produced a total or 118,85, 121.01 anu
123465 kg of salids-not-fat respeetively during the entire
pericd of the experiment. Bat ow: treatmenﬁ wise the COWB oﬁ
dicts C, A and B produced 127.03, 116.?2 and 113,76 kg of
aolids-not—fat in the total pericd of all the three phaseafof
the experiment. The average percentage of golids-not-fat tn
the milk of experimental cows iz givea in Table 25. The a?erage

i
|
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~ percentage of golids-notefat for the diets A, B and C was
found to be 8,39 + 0,36, 8.76 0,51 and 5,43 2 0,46 r'esne'é-t.,
ively, on statistical analysis (?able 26) the Variations 1n
porcentage of solidsenot-fat were found to be not slgnificant
(P >0.05). The mean yield of solids-not-fat for cows that
received diet C was 14,11 kg whereas that on diet‘A and Bv@éﬁ
12,97 and 13,51 kg respectively, The results of the statté-'l
tical analysis of the daota révealed that the variation in %he
total yield of solids-not-fat obtained for the different dieta
was net significant (P 3> 0,05), | |

The yield of solidscorrected milk for the cows on |
aiat C during the first phase was 575,65 kg and the yield'@as
529,69 and 557,90 kg for cows on diet 4 and B resggctivelyi In
the' gecond phase the yield obtainéa wag 544;70, 494,41 andﬁ
463,08 kg for the animals on diets €, A and B respectively;
Daring the third phase the animals on diet C produced 468,5? i
of 8olidsecorrected milk whereas animale on dlet A pro&ucad
407.06 kz and thosae on diet B ylelded 410.21 kg (Table 29);
then the groups of cows were successively taken to di!ferent
diet treatments total quantity of 1450,79, 144,69 and 153&.7w
kg of solldsecorrected milk was obtained for the three groups
of cows whrlch were on diet treatménts C, A and B resneebtvoLy
. @uring the first phase, 3ut the treatment wise total quantity
of solids=corrected milk yiclded by cows fed with diet C, A and
B was 1583, 71y 1431,16 and 416,13 kg respectively. The averaﬂe

I
!
1
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yield of solidsecorrected milk was found to be 176,52, 152,02
and 157.35 k2 for the animals on diets C, A and & resneetvvuly
for the experimental period, On statistical analysis of th@
data on solidsecorrected milk it was found that the cows on
diet C bad simnificantly higher yield as compared to thoac ¢
6ietn Aand B (P /0.01). It was evzdent from statistical |
onalysis presenied in Table 22 tnat the 3ercentawe of tctaﬂ
solids in milk remained conetant for all treatm@nts. %o it
can be cencladed that an increase in the totszl yield of solidow
corrected milk of the cows fed no tea waste in the ration wao
due to an inerease in the fotal milk vield as coumpared to those

fed with tea waste, ) :

The effect of feeding tea waste on the vhrsiological
atatus of the cows was studied by deterwmining some of the blood
values like haemoglobin content, packed gell voluze cnd total
crythroeyte count, The values obtalned for-RBc'count {milliﬂﬂfqu
hacmorlobin (2/100 ml) and packed cell volume (%) were found tc
be within the normal range reported for healthy cows (P1lloi,
1972) thereby ‘indicating that the experimental animals enjoyed
normal physiolozical status oimilar to the cows on diet canioin.

ing no tea waste,

The analyasis of the data on the studles relating to
nhysical and chemical conatsnts of the butter fat of the coun

prcconted in Table 35 showed no significant differences in the
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values such as meltine point, iodine value and saponification
value, Thig indicated that feedinz tea waste in the conccne
trate ration of cows had no influence on the composition of

the butter fat,

Prom the foregoing discugsions i¢ will be seen tuét
the cows on the coﬁtrnl group, not getting teag waste in the
ration were better milk producers (P /0,01) measuééd in terco
of total fat content, fat-corrected and solide-corrected mills
ag compared to those receliving tea waste in the concentr@to
ration, The total milk yield as well as the azount of tg%nl
Bolids contained in thé milk of the cows not getting tea: Unote
were found to be significantly Higher (r /0.,05), Buat no cignie
ficant QAifference was noticed in the total zolidsenote-faot
content of the milk of cows fed with or without tea wacté in
the ration (P > 0,05), ‘owever, no significant difference vau
noticed in the percentage of fat, colids-not-fat and totnl
solids of the milk of cows in the control group and thosze
petting tea waste (P - 0,05), This indicoted that feedin; of
ten waste did not bring about any changes in the gquallty of
nilk, There was no eimilicant difference in any parometors
uzed for studying the milk production between the animals

petting 15 per cent and 25 per cent tea waste in the ration,

Also theré was no gpignificant difference in body

weizht, the blood values and the charscteristics of buttor
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£at between the cent;ol animals having no tea waste and thoso
getting tea waste in the vation, This indicatcd that tea
ﬁasté aven at thé level of 25 per cent in the concentrate
ration when fed to cowe did not produce much alteration in

the physiological status of the animal,

It hams been reported that some of the agriculturgl

- and induetrial waste materiais such ag mango seed Kernel,
8ilk cotton seed cake and dried poultry.litter waste couia

be included in the ration of dairy cows at ten per cent lovel
without affecting the ailk yield (Patel et al., 1970
Mantyaﬁpa, 1972 and Silva et al., 1976), When the perceﬁtagc
of dried poultry waste in the ration was increased a doune
ward trend in the total solids, solids—not—fat and adlk rield
was noticed (Silva et al,, 1976). Eventhough feeding tea
waste at 15 per cent level in the concenirate ration for cows
had indicated scmé reéuction 1n.the total milk yield and
total colids perhaps with differént conbinations of convent-
jonnl items of feed in the ration, the biological efficiency

of the rantion containing tea waste could bhe improved,

During the experimentzl phase of 23 days the averase
of total milk production of the cows in the control gro@p WUng
16710 kg as against a quantity of 154.99 and 152,59 kg 130w
duced by the animalse getting tea waste at 15 and 25 por cond

level respectively in the ration,
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The average ¢Goncentrate fesd consumption by an animal
in the control group was 111,5 kg as compared o 111,2 and
105.9 kz of concentrate feed consumed by an animal in the' |
experimental group gettinz 15 and 25 per cent tea waste roc-
pectively in the concentrate raotion. This showed that thewe
was g reduction of 12,2 kg of wilk per animal in the expori-
mental'group getting 15 per cent tea waste, The reducti@@
wag 14451 kg of milk for the animal getting 25 per cent ten
waste, The value of the milk that got reduced due to ferd-
ing of tea waste at 15 and 25 per cent worked out to Nu.21.35

and Rs,25,39 respectively., ‘owever, the cost of 111,5 kg of
concentrate feed consumed by the control animal was 199,55
as azaingt R5.166,30 and Ree144,02 for 111.2 and 105,93 kg of
feed consumed by the animals getting 15 per cent and 25 per
cent ten waste 1ﬁ the ration. There was a saving of Ng.22,79
onfd Rs.45.53 in the feed cost of the animgls getting 15 per
cent ond 25 per cent tes waste respectively. If the lsso dus
to reduction in milk yield was tsken into consideration toc
net saving worked out to be Re,0,60 and Rs.20,14 by fecding
the animal with 15 and 25 per cent tea waste respectively in
the wation., Therefore it can be stated that on the basic of
economice the saving in feed ocost will compeneate the loco
due to ﬁilk production in the case of animals getting 15 now
cent tea waste in the ration and the feed containing 25 pow
cent tea waste can be considered to be more profitable oo

compared to the feed containing no tea waste (Fig., 1).
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The purpose of the present investigation was to find
out the fesding value of tea waste for milk production o
cows., The experiment was carried out using nine Jersey
zdndhi crosabred cows malntained at the University IDlvestook
Farm, Mannuthy, The animals were divided into three ground
6f three anlosle each as uniformly as pooaible with regard %o
vield and stasze of lactation, Tea waste was incorporated in
the coneentrate mixture at Q, 15 and 25 per cent levels to
replace part of wheat bran, The experimontal period of 90
days was divided inte three, each conpgiating of 30 dayes. A

awitchegver desipgn was used for the experizent,

Maiée, grounﬁnut-cake and wheat bran férmed the ehies
ingredionts in the concentrate mixture uged for the experi-
menta, The animals were fed individually ae per Sen and Rav
Peedinz Standards (1971). In addition to the concentrate
mixture the animals were provided with graes esilage and elon

water ad libitum, The following {nferencen were orawn.

The feeding of tea waste at 15 or 25 per cent lewvel
in the concentrate mixture did not influence e tane body

weisht of the animale to any oiznificant level,

with regerd to nilk yleld the animale in the control
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group having no tea waste in the concentrate uixture were
found to be better milk produce:s'in compérison to those
having 15 and 25 per cent tea waste in their »ration., The
total milk péqduction of the animale fed with dfet C, A énﬁ
B was 1504,30, 1394,60 and 1373.30 kg respectively, 3

The total guagfify of butter fat produced by thei
different dietary treatments was also found to. vary. The
control group that received no tea waste in the ration Pro=
duced significantly more butter fat than the other two éx@
perizental gﬁoups. The total butter fat production of animalc
which received the diet containing 0, 15 angd 25 per cené
levels of tea waste was 70,61, 62,63 and 59,32 kg respeétively.
The analysis of the data with regard to the psrcentage of fat
revealed that there was no significant difference due ta
different dictary treatments, This tndicated that tue guality
of milk with reference to the percentane of fat remained

almost the ssme 1n all the treatments,

A significaent difference was also noticed in fou} PEL
cent fat-correéte& m;lk‘yield of the cows under ditferaht
dletary treatments, The control, with no tes waste in thoir
ration produced wore compared to experimental groups, %hc
control group pra&ucéd[1660,87 kg of milk as arainst 1&35@69
and 1446,42'kg of milk given by the cows under 15 and 25 ney

cent tea waste respectively,.
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There were differences in the quantities of total ,
s0lids yielded by the animals on different diets, The |
animala,dn diet C produced 197,62 Eg of total solids,
whereas animals on diet & and B produced 179,20 and 173,58 ki
respeotively, The statisticel analysis of the data indicated
that the differences wese not highly significant, Since’
there was no significant difference in the percentage of§
total solids in the milk, the slizght increase in the‘yieié
of fctal golids in the milk of the animals in the-contvéi
group could be attributed to an increase in the total milk

yield of the animale in that group,

On statistical analysis of the data on 8011ds-cer?cctea
wilk it wam found tbaf the cows on diet ¢ produced aigﬁig;-
contly higher yleld as compared to those on diets A andi%.

- The total quantity of solids-corrected milk yielded by éﬁwﬂ
fed with diet C, A and B was 1552,71, 1431,16 and 1416,19 ko
respéctively, No difteiences was found in elther solidé-not-
fat percentage or total solids-not-fat yield due to the exe
perizental dlets, | o w

The physiolocical statue o:lthe animals fed on the
ration containing tea waste as determined by the blood ?alues
like haemoglobin. content, packed cell voluma and tatal erythvo-
cytic count was eimilar to that of the control ani@als.[?hece
valués were found to te within the norzal range reparteé Lor

|

healthy cows,
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No differences wgé@ noticeﬁ'in some of the phyoical
and chemical constanﬁs; 1iké~melting point, iodine number
and saponification number of butter fat indicating feedins
of tea waste upto 25 per ceat level in the econcentrate
ration of cows hal no influence on the composition of the

butter fat,

These wag no cignificant difference in any of the
parameters uzed for studying the milk production between
the animals getting 15 per cent and 25 per cent tea wautc

in the ration,

Eventhough theré.was a slight reduction of total milk
yield and total solids yield by feedinz tea waste at 15 per
cent level in the concentrate ration perhaps the biologicnal
efficiency of the ration contalning tea waste could be im-
proved by utilising the different conventianal items pf‘fee@

in different coubinationa,

The cost of the feed conteining tea waste was found
te be less ag compared to that of the ration containing cone
‘ventional items, It was found that on the basis of economicn
the saving in the feed cost MW will coupensate the locs
due to wilk production in the case of aniaoals getting 15 por
cent tea waste in their ration and as cowmpared to control

ration having no tea waste the ration containing 25 per cont

n

tea waste could be utilised more profitably for milk productin
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ALBTRACT

An investigation was carried out to find out the
feedine value of tea waete for milk production in cown,
A toinl of nine Jeraey x Sindhi crossbred cows wore
divided into three grouns of three pnimals each and fed
- teg waste in their concentrate ration at O, 15 and 25 pop
cent levels., A suwitcheover deaign was used for the qxﬁﬁﬁie

went,

Fron the rewulta it was revealed that feedinz of fton
waste upto 25 per cent in the concentrgie nixture has no
significant influence on the hody weight of the animalo, It
was found that the ailk production of the control aniaalo
having no tea Qasts in thelr rations was found to be siie
ficantly hilgher ae compared to that of the animale getting
tea wante at 15 or 25 per cent level, Zventhoush the anine
als of the gontrpl group prodaced a significantly aiguer
yield of butier fat and tutél solids in milk, their resnacte
ive percentage reiained slwost the sams for all the treaatw
dento thereby indicating that the quality of =milk reusined
wnalterel, In terms of Int-corrected 2ill gnd solids-
coprected m:ilk the gnimala of the conirel group 4ol o 8inie
fioantly hlgner yvield then those of the aniuals in the .
perinental group. Np significant difference wan notised

in the percentaze of solidse-not-fat or in total solidouii-



fat yield asong the torse groups, ?i |

The physiologieal status of the cows in 21l the :
groups us revealsd by the study of the blood values w3§
norzal and satisfactory, |

The feediny of tes waste apto 2% per cent in tba, b
concentrate mixture 41d not bring about any nignirlaant
difference in the physical and chenical constants of

i
|

butter fat, On the bazis of ecenomics, the ration cone
taining tes waste gt 15 pcr cent level can be oonsl&eze&

and the ration having 2% per cent tca wante wae found Qa
be more profitable for wilk production,

L
i



	image9536
	image9537
	image9538
	image9539
	image9540
	image9541
	image9542
	image9543
	image9544
	image9545
	image9546
	image9547
	image9548
	image9549
	image9550
	image9551
	image9552
	image9553
	image9554
	image9555
	image9556
	image9557
	image9558
	image9559
	image9560
	image9561
	image9562
	image9563
	image9564
	image9565
	image9566
	image9567
	image9568
	image9569
	image9570
	image9571
	image9572
	image9573
	image9574
	image9575
	image9576
	image9577
	image9578
	image9579
	image9580
	image9581
	image9582
	image9583
	image9584
	image9585
	image9586
	image9587
	image9588
	image9589
	image9590
	image9591
	image9592
	image9593
	image9594
	image9595
	image9596
	image9597
	image9598
	image9599
	image9600
	image9601
	image9602
	image9603
	image9604
	image9605
	image9606
	image9607
	image9608
	image9609
	image9610
	image9611
	image9612
	image9613
	image9614
	image9615
	image9616
	image9617
	image9618
	image9619
	image9620
	image9621
	image9622
	image9623
	image9624
	image9625
	image9626
	image9627
	image9628
	image9629
	image9630
	image9631
	image9632
	image9633
	image9634
	image9635
	image9636
	image9637
	image9638
	image9639

