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NTRODUGTION



INTRODUCTION

The scope for rural dairying in India is enormoué due
to the size and socio-economic situation in the country. The
human population in India is 560 million and 80 per cent of
people live in rural environment and a vast majority depends
largely upon cows and buffaloes for the milk production and
draught power. Due to long periods of neglect the producti-
vity of our stock has gone down. It is widely recognized that
a well planned and interdependent programme of Animal Husbandr)
and Agriculture can help to reduce the under employment and
increase the purchasing power of the people. So every improve:
ment in the efficiency of milk production, processing and
marketing directly contributes to the well being of the rural

people in India.

According to the livestock census of 1972, the total
livestock population in India has been enumerated to be
354,98 million (Dharmendrakumar, 1977) and to feed this
livestock population an estimated quantity of 19.57 million
tonnes of concentrates, 347.41 miliion tonnes of dry fodder
and 343.57 million tonnes of green fodder are required

(Report of National Commission on Agriculture, 1976).

Aécording to the livestock census of 1977 the cattle

and buffaloe population in Kerala has been estimated as
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3.00 million and 0.447 mill{on‘respectively (Farm Information
Bureau, 1979). The total milk production in the State during
1975-76 was estimated to be 0.55 million tonnes, with an
average per capita availability of 65g (Subrahmanyam and Nair,
1979). The productivity of animals in Kerala State is much
jower compared to that in many o;her states of India and the
main cause for this is reduction in the availability of graz-

ing facilities to negligible level.

The cost of milk production is higher in Kerala than in
many other parts of India, mainly due to the high cost of feed
According to the estimate made in 1975-76 the amount of con-
centrate required to produce one kg of milk from cows and
buffaloes was 0.556 and 0.919 kg respectively (Nair, 1978).

If all the available sources are fully tapped the total supply
of concentrate will come to two lakh tonnes. Besides, the
State at present imports 1.5 lakh tonnes of concentrate from
other States to cater to the needs of the livestock in the

State (Nair, 1978).

According to the Report of the National Commission on
Agriculture (1976) only two-thirds of the fodder and one~
fourth of the concentrates required for providing adequate
nutrition to the present animal population are available in
India. Naik (1977) has also reported that there is a defi-

ciency of 60 to 70 per cent concentrates and 30 to 40 per cent



roughages in the country. The shortage of cattle feeds'is
probably the greatest bottle neck to cattle developmentvahd
increased milk production in the country. Estimates of the
requirement and actual availability of feeds and fodders made
in the past have indicated a very wide gap between the demand
and supply of feeds and fodders for optimum livestock deve-
lopment. About 60 per cent of the cost of milk production is
attributed to the cost of feeds. These facts therefore high-
light the need for supply of nutrients required for milk pro-

duction as cheap as possible.

The present shortage of feeds and fodders for cattle
has led the nutritionistSto evaluate new feeds from Agriedl-
tural by-products and Industrial waste materials and it has
been found to be the only possible way to reduce the feed
cost. A by=-product may be considered as a subsidiary compo-
nent resulting from the production of a main product in an

enterprise (Orskov, 1977).

Ulhas (1976) reported that 80 per cent of the available
source of cattle feed is ffom Agro-Industrial by-products and
the rest from cultivated fodder. The country produces ai
number ef Agricultural and Industrial by-products, which
"normally go as waste. These can properly and economically be
exploited for the feeding of cattle, by incorporating them

in the ration of cattle.



While evaluating a by-product one should consider the
nutritive value, palatability, availability of the material,
cost, presence of toxic materials. etc. A great deal of
investigations has been carried oﬁt under the auspices of
Indian Council of Agricultural Research by several workers
regarding the utilisation of many of the Agricultural by-
products and Industrial wastes for animal feeding. Some of
the items such as tapioca starch waste, silk worm pupa, jack
fruit waste, sal seed meal, tea waste, rubber seed cake and
silk cotton seed cake have been found useful in the feeding
of livestock. There are many more of such items available in
the country and it is worthwhile to investigate the useful-

ness of such items for feeding livestock.

Coffee is an important plantation crop in South India.
The genus Coffea to which the common coffee belongs has 25
or more species, most of which grow only wild. Of the various

species Coffea arabica and Coffea_robuéta are mostly culti-

vated (Encyclopaedia Britanica, 1957).

In 1975=76 the total area under cultivatibn of coffee
in India was 1,71,535 hectares (Annual Report, Coffee Board,
1977). Coffee is. cultivated in the States of Kerala,
Karnataka, Tamil Nadu and in some parts of Andhra Pradesh.
Karnataka ranks first in the cultivation and production of

coffee. In Kerala about 40,502 hectares of land is under the



‘cultivation of coffee. The total coffee production during
the year 1976-77 was 1,02,500 tonnes in India and in Kerala
the production was 15,030 tonnes (Annual Report, Coffee Board,

1978).

Coffee is prepared by eithef a dry or wash process.
By the dry method sometimes called as unwashed or natural,
the dried coffee cherries are passed in to huller, where the
husk is removed and beans separated. Coffee husk is composed
of the outer covering of tHe cherry and a layer of yellowish

jelly like substance that surrounds the beans.

The availability of coffee husk in India has been esti-
mated as 44,450 tonnes (Vimal, 1976). In Kerala more than
1,000 tonnes are expected to be available from the Wynad area

alone.

Preliminary studies carried out.at College of Veterinary
and Animal Sciences, Mannuthy, indicated that coffee husk is
palatable for bullocks, when mixed wi;h equal quantity of
groundnut oil cake. The animals consumed upto 1.5 kg per day.
It has also been found that coffee husk can profitably be
incorporated upto 10 per cent in the ration for growing calves
(Ananthasubramaniam et al., 1977). However, information on

the utilisation of coffee husk for dairy cows is lacking.

The coffee husk, obtained as a by-product in the coffee



industry, now being used as fuel and manure in this State,
~if has the potential to successfully replace part of rice
bran in the concentrate mixture, the cost of feeding milch
cows may be able to be curtailed. Hence the.presenf invésti-
gation was undertaken to assess the feeding value of coffee
husk for milk production in cows and to find out the effect

of coffee husk feeding on the characteristics of butter fat.
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REVIEW OF LITERATURE

Feeding contributes the largest item of cost in milk
production and hence it is of utmost impprtahce that feeding
cost is kept at the lowest possible level to make milk pro-
duction profitable. With an increase in agricu]tufal crop
oroduction, there will be a greater availability of by-
sroducts and pqssibly of coarse grains. These are to be
profitably used as cattle feeds. The compounded 1ivestock
feed industry should be encouraged for maximising the use of
these products. It is not an easy task to incorporate higher
levels of Agricultural»and Industrial waste materials in ani-~
mal rations without detrimental effect. Research in the past
paved the way to enumerate more and more Agricultural and
Industrial waste materials. which can successfully be in-

corporated in animal rations.

Coffee husk belongs to the group of husk and hulls,
under the class roughages. They possess more than 18 per
cent crude fibre and are usually low in érude protein
(Crampton, 1956). Several types of husks and hulls are

used in animal rationse.

Hale et al. (1969) reported that in a 72 per cent
cotton seed hull ration, the total digestible nutrients of
cotton seed hull on a dry matter basis was estimated to be

L per cent. Rojas and Zevallos (1972) conducted an



experiment in which a concentrate mixture consisting of 25
per cent ground maize cobs, 10 per cent cotton seed hulls,
25 per cent sugarcane molasses and 38 per cent cotton seed
meal caused a 11 per cent drop in daily milk yield (P /0.01)
as compared to a concentrate mixture comprising of 40 per
cent wheat bran, 12 per cent sugarcane molasses and 45 per
cent cotton seed meal. On the basis of four per cent fat-

corrected milk the drop in milk yield was six per cent.

Bhargava and Talapatra (1969) reported that pea pods
contained 10.35 per cent digestible crude protein, 70.18
per cent total digestible nutrients and 55.04k per cent
starch equivalent. Ranjhan (1970) has reported that green
cowpea pods has the following percentage composition: crude
protein 20.3, ether extract 1.48, crude fibre 18.53, hitrogem
free extract 52.39, ash 7.29, calcium 0.55 and phosphorus
0.40. The digestible crude protein and total digestible
nutrients have been 13.0 per cent and 58.4 per cent respect-

ively.

Horse gram pod shells have been reported to contain
8.45 crude protein, 1.03 ether extract, 44.53 crude fibre,
83.23 total carbohydrates, 1.08 calcium, 0.08 phosphorus and
0.21 magnesium on percentage basis (Amrithkumar et al., 1975).
In a feeding‘trial animals readily conSumed the horse gram

pod shells thereby indicating the palatability. The average



consumption was around nine to ten kg per day, while the dry
matter intake was 1.86 kg per 100 kg body weight. Tﬁe nutri-
tive value in terms of digestible crude protein, starch equi-
valent and total digestible nutrients was 2.99, 24.87 and

L4L9.00 per 100 kg dry matter respectively.

Bateman and Fresnillo (1967) found that the dried un-
treated cocoa pod contained 93.3 dry matter, 9.7 ash, 6.8
crude protein, 1.5 ether extract, 35.4 crude fibre, 46.6
nitrogen free extract, 0.63 calcium and 0.17 phosphorus on
percentage basis. Ananthasubramaniam et al. (1977) reported
that fresh cocoa pods contained 17.00 per cent dry matter,
4,18 crude protein, 39.12 crude fibre, 1.04 ether extract,
49.26 nitrogen free extract and 6.40 total ash. Bateman and
Fresnillo (1967) calculated that the digestible organic

matter of cocoa pod meal ranged from 28.9 to 32.4 per cent.

Patel et al. (1970) reported that mango seed kernal
contained (percentage basis) 5.8 crude protein, 13.2 ether
"extract, 1.3 crude fibre, 76.7 nitrogen free extract, 3.0
ash, 0.8 silica, 0.27 phosphorus and 0.25 calcium. It was
found that mango seed kernal can be incorporated upto 10 per
cent level in the ration of dairy cattle, without any adverse
effect on milk yield. Patel et al. (1971) found that mango
seed kernal can be incorporated upto 20 per cent fn the
experimental concentrate mixture fed to growing cow calves

without affecting the growth rate.
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Jack fruit waste, the discarded portion of the Fruit
after the removal of the edible portion has been reported to
contain 21.1 dry matter, 7.9 crude protein, 5.7 ether extract,
14,1 crude fibre, 65.3 nitrogen free extract, 7.0 total ash,
0.5 acid insoluble ash, 0.80.calcium and 0.10 phosphorus on
percentage basis. When fed as the sole ingredient in the
ration, the cattle were found to consume upto 1.7 per cent of
the body weight. The material possessed a digestible crude
protein and total digestible nutrients of 1.2 per cent and
19.9 per cent respectively on frésh basis (Ananthasubramaniam

et al., 1978).

Tea waste which is a by-product of instant tea manu-
facturing industry contained 9.7 per cent digestible crude
protein and 43.0 per cent total digestible nutrients. The
material was found to be palatable and animals consumed upto
1.5 kg per day (Ananthasubramaniam and Menachery, 1976).
Prasad (1978) found that feeding tea waste at the raté'of
15 or 25 per cent reduced milk yield significantly as compared
to the control group having no tea waste in the ration.

However, quality of the milk remained unaltered.

Several reports regarding the utilisation of by-product:
like spent ani seed (Nath et al., 1966), sea weeds (Shukla
et al., 1974; Desai and Shukla, 1974), pineapple cannery
waste (Sathapathy, 1978), pineapple bran and pineapple hay
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(Otagaki et al., 1961), pineapple silage (Biship and Nell,
1974), cassia tora seeds»(Patel et al., 1971), dried tomato
residue (Ralo et al., 1964), tomato waste (Patel et al.,
1971), bajada cake (Sastry gﬁ al., 1973), warai bran (Desai
and Rangnekar, 1978) and mustard cake (Paliwal et al., 1976)

for incorporation in the ration of livestock.

on a dry matter basis the green coffee has been re-
ported to contain 50 to 60 per cent carbohydrates including
one per cent simple reducing.sugars, seven per cent sucrose
and two per cent pectins with the remainder as various poly
and oligosaccharides (De Burry, 1975). Beans of Coffea
arabica contained 1.558 per cent of caffeine on dry matter

basis (Somorin, 1974).

The feeding value of spent coffee grounds for rumi-
nants has been studied by Mc Niven et al. (1977). Coffee
grounds, a by-product of instant coffee industry, was found
to contain on percentage basis crude protein 10, crude fibre
4., ether extract 26, ash 0.75, moisture 8 and tannic acid
0.9. 1In two trials of latin square design céﬁducted on six
Holstein bullocks, they were given a basal diet with maize
and sorghum or added with 5, 10 or 20 per cent coffee grounds,
to replace some of the grains, giving more ether extract and
crude fibre. When the percentage of coffee grounds was

increased the digestibility of dry matter, crude protein and
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energy decreased and that of ether extract rose and the out-
put of urine increased. With incorporation of 5 or 10 per
cent coffee grounds, retention of nitrogen decreased and that
with 20 per cent losg in nitrogen noticed (Campbell et gl.,

1976).

Cabezas et al. (1975) conducted nitrogén balance ex-
periments with thrée diets on five malé Holstein calves. The
.constant partsof these diets were cotton seed meal 25, sugar
10 and minerals 3 per cent and variable_parts contained héize
meal 52 and coffee husk 10 per cent, maize meall32, coffee
husk 5 and dried coffee pulp 20 per cent, maize meal 22 aﬁd
coffee pulp 40 per cent. The intake of coffee pulp on thé
three diets were 0, 12 and 24 per cent of the total feed.,
Absorbtion and retention of nitrogen decreased as the amount
of coffee pulp in the diet increased and urinary ni;rogen.
rose. Also the volume of urine increased when higher levéls
of coffee pulp were fed. Cabezas et al. (1976) found that
replacing cotton seed hulls by coffee pulp in the diets of
calves produced a.sighificant decrease in the body weight

~gain as compared to the control group which was not fed with

coffee pulp.

Coffee husk, a by-product in coffee seed processing
industry, is not having much use in animal feeding. 1In addi-

tion to being used as a fuel (Annual report of the East
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African Research Organization for 1958=59) it is also used
as a manure. In some parts of India, people prefer to drink

beverage made out of roasted outer husks of cherries (Wellman,

1961).

It is reported that coffee husk confained (percentage
basis) 92.30 dry matter, 7.70 crude protein, 2.50 ether
extract, 26.50 crude fibre, 57.90 nitrogen free extract, 5.k
total ash, 0.30 calcium and 0.13 phosphorus (Ananthasubra-
maniam and Menachery, 1976). on fractionation of the carbo-
hydrates in the coffee husk Jarquin et al. (1976) reported
that in the soluble carbohydrates, hexoses were 0.45 g per
100 g and in the structural carbohydrates pentoses 20.30,

hexoses 45.90, lignin 24 .40 and nitrogen extract plus crude

fibre 96.21 g per 100 g.

Kehar and Sahai (1951) reported that coffee husk has
3.38 per cent digestible crude protein, 42.54 pér cent total
digestible nutrients and 18.27 per cent starch equivalent.
Ananthasubramaniam and Menachery (1976) reported similar
Qalues ie., 3.1 per cent digestible crude protein and 50.0
per cent total digestible nutrients. The digestibility of
the dry matter by pepsin and hydrochloric acid in vitro was

reported as 10.30 per cent (Jarquin et al., 1976).

Kehar and Sahai (1951) reported that buffaloes hesi-

tated to eat the husk, but after an acclimatisation period
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of four to five days the consumption became three to five
pounds daily. Coffee husk has been found to be palatable
for bullocks when mixed with equal amount of groundnut oil
cake and that the animals consumed upto 1.5 kg of husk per

day (Ananthasubramaniam et al., 1977}

Tannins generally bring about reduction in feed in-
take and digestibility of proteins. In ruminants they
affect microbial protein synthesis at a levef of 1.25 per
cent. The tannic acid content of coffee husk has been re-
ported to be 2.8 per cent (Ananthasubramaniam and Menachery,
1976). This value is much less as compared to the tannin
content of 3.5 to 13.33 per cent reported in sal seed meal

(Arora et al., 1978).

Ananthasubramaniam et al. (1977) carried out growth
studies in calves fed with coffee husk replaciné half the
portion of rice bran (10%) in a concentrate mixture as
against a control ration with 20 per cent rice bran. No
significant difference (P / 0.05) between groups in respect
of gain in body weight was reported and indicated that coffee
husk can be profitably incorporated upto 10 per cent ievel

in the ration for growing calves.

Ledger and Tillman (1973) fed 32 bullocks to study

the effect of replacing ground maize in a highly concentrated
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-fattening diet with 10, 20 or 30 per cent coffee husk. Feed
intake and feed conversion were not affected by addition of
10 or 20 per cent, but addition of 30 per cent reduced them.
Jarquin et al. (1976) fed seven Holstein calves with diets
having 0, 15 or 30 per cent coffee husk. The weight was
found to decrease as the percentage of husk in the diets
increaseds Feed intake was less with 30 per cent coffee
husk than with noné; In another trial with bullocks,
pelletting the diet with coffee husks did not increase the

veight gain.

From the foregoing it is noted that studies for in-
clusion of Agricultural by-products and Industrial waste
materials, in the ration of cattle. have always been in
progress. As regards the utilisation of the various indus-
trial by-products of the coffee industry some work has been
done on the chemical composition, nutritive value and uti-
lisation of materials like coffee grounds, coffee pulp and
coffee husks. The studies have been mostly on utilisation
of these pfoducts for obtaining growth rate in animals and
very little on the effect of using these materials for milk

production.



MATERIALS AND METHODS



MATERIALS AND METHODS

The experiment was carried out at the University Live-
stock Farm, Mannuthy, to determine the effect of feeding
rations containing different levels of coffee husk for milk
production. Coffee husk was included in the concentrate
mixture at 0, 10 and 20 per cent levels. A switch-over
design.éf three dietary treatments, spread over a period of

30 days each was followed.

Nine Jersey X Sindhi»crossbred cows formed the animals
for the feeding trial. The animals were divided into three
groups of three animals each, as uniformly as possible, with
respect to the yield and stage of lactation. The details of
animals selected for this study are presented in Table 1 and
tHe grouping of animals for different dietary treatments are

given in Table 2.

The coffee husk used for the experiment was supplied
by M/s L.R. Rangier and Sons, Coffee Board Agents, Calicut-i.
The material was analysed for proximate principles as per

the Standard Methods described in A.0.A.C. 1970.

' The composition of concentrate mixtures used for the
eding trial is given in Tables &, 5 and 6. The analysis

of the concentrate mixture for their contents of crude
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protein, crude fibre, ash, acid insoluble ash and ether

extract were carried out as per Standard Methods described

in A.O.A.C. (1970)9

The requirements of concenprate for each animal were
computed as per the Sen and Ray StandardS(1971). The
animals were housed in stalls and fed individually. The
total amount of concentrate required for an animal for a
day was divided into two equal parts and fed in the morning
and evening. The total quantity of concentrate consumed by
each animal in a day was calculated by difference from the

quantity given and the quantity left over as not eaten.

Paddy straw formed the roughage portion of the diet
and six to eight kg paddy straw was fed daily to each animal.
Animals were provided with clean water ad libitum. = The order
in which the rations were interchanged at the termination of
each phase of experiment, lasting for 30 days was as indi-

cated below.

Group I Group I1 Group III

Tatoo number 559 561 621 476 L15 C=57 648 644 T=63
of the animal

First phase c A B B A c A B . C
Second phase B C A A c B c A B
Third phase A B - C c B A B c - A
Diet A = Concentrate mixture containing 20% coffee husk.

Concentrate mixture containing 10% coffee husk.
Concentrate mixture containing 0% coffee husk.

Diet B
Diet C
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The body weight of cows used for the feeding trial was
recorded in the morning before feeding making use of a plat-
form balance with an accuracy of 500 ge Thé animals were
weighed at the commencement of the experiment and at tﬁe end

of every phase.

"The total déily milk yield of the individual animals
was recorded by means of a herd recorder having an accuracy
of 100 g. The samples of milk in relation to the yield at
each milking was collected from individual cows at the middle
and end of each trial period. The sampleé were thoroughly

mixed before the analyses were made.

The fat content of the milk was estimated using the
Gerber's method as described in Indian Standards, i.s.‘1224
(1958). The total solids content in the milk was determined
by gravimetric method as per fhe'procedure described in
Indian Standards, I.S. 1479, Part II (1960). The solids-
not-fat content in the milk samples was derived by substract-

ing the fat percentage from the total solids bercentage.

The fat-corrected milk was calculated using Gaine's
formula. Four per cent fat-corrected milk = O.4 M + 15 F,
where M = weight of milk and F = weight of fat contained in
it (Maynard and Loosli, 1969). The solids-corrected milk was
derived by the formula SCM (kg) = 12,3 (F) + 6.56 (SNF) minus
0.0752 (M), where SCM is the solids-corrected milk, F = fat,
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SNF = solids-not-fat, M = milk expressed in kilogram (Tyrell
and Reid, 1956). Dairy merit was calculated by using the
formula, 100 x %%%Eéiﬁ%%ﬁ' where FCM is the fat=corrected
milk, TDN = total digestible nutrient (Brody, 1945). Maynard
and Loosli (1969) substituted a value of 2000 KCal per pound
of TDN instead of 1814 by Brody, fof calculaﬁing digestible
‘energy from TDON. The quantity of concentrate required to
pfoduce one kg milk (feed efficiency) for individual animals

in different phases of the experiment was also calculated.

The milk samples from animals in each group was poocled
at the end of every phase of experiment and butter was pre-
pared. The melting point, saponification value and iodine
number of the butter fat were estimated as per the methods

described by Woodman (1941).

Blood samples for laboratory examination were collect-
:d 'using a reagent grade Ethylenediamine tetra acetic acid
disodium salt (EDTA) as anticoagulant at the rate of 10 mg
for every 10 ml of blood. Blood was drawn for haematological
studies from the jugular vein, under aseptic conditions at
the commencement and at the end of every phase of the experi-
ment. The method described by Coffin (1953) was adopted for
finding out the R.B.C. count. The‘haemoglobin content was
estimated by Wongs method as described by Oser (196k). The
Wintrobe method as described by Kolmer et al. (1969) was used

for the estimation of packed cell volume.
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The data obtained from the experiment were arranged
in tables for sfatistical analyses. For the purpose of sta-
tistical analyées-the data collected during the first seven
days 6f each period of treatment have been excluded and the
same for the next 23 days only have been included, since the
first seven days period has been considered as the pre-trial
period to eliminate the carry over effect. Statistical
analyses were done according to the Standard Methods (Snede-
cor and CoChran,ll967). The data from the three groups of
animals on totél milk production, butter fat yield, total
solids yield, fat-corrected milk and solids-corrected milk

were compared using analysis of variance technique.
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RESULTS

The coffee husk was analysed for the estimation of
proxfmate principles. It was found that it contained 6.75
per cent moisture. The composition on dry matter basis is
presented in Table 3. The composition and the cost of the
concentrate mixtures containing O per cent (C), 10 per cent
(B) and 20 per cent (A) coffee husk are presented in Tables
L, 5 and 6 reépectively. The cost per kilogram concentrate
worked out to be Rs.1.21, 1.20 and 1.25 for mixtures A, B
and C respectively. The total digestible nutrients and
digestible crude protein were almost same for the three con-
centrate mixtures. The chemical composition of the concen-
trate mixtures is presented in Table 7. All the three con-
centrate mixtures were almost similar in their contents of

crude fibre, crude protein and ether extract.

The body weight of the cows used for the study taken
at the commencement and end of each phase of the experiment
are given in Table 8. At the commencement of the experiment

the body weight (kg) of the cows ranged from 234 to 296.

The quantity of concentrate consumed by the animals
in each phase and the total quantity of the concentrate con-
sumed by the animals during the experimental period are set
out in Table 10. The maximum and the minimum feed consumpt-

ion recorded by individual animals were 331.0 (Cow No. 559)
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and 263.5 kg (Cow No. C=57) respectively. The total quantit
of the concentrate (kg) consumed by animals in the first,
second and third phases was 805.5,'903.0 and 960.5 respect-
ively. During the entire period of this experiment the
animals on treatment A, B and C consumed 858.0, 912.0 and

899.0 kg of concentrate resbectively.

The daily as well as total milk yield of the indivi-
dual cows for the three different phases are given in Tables
11, 12 and 13 respectively. THe highest and lowest daily
mi 1k yield (kg) recorded for an individual animal was 9.5
and 3.0 respectively. The total quantity of milk (kg) pro-
duced by individual cows during the experimental period is
given'in Table 14. The maximum and minimum quantity (kg) of
milk produced by an individual cow in a phase was 196.3 and
66.6 respectively. During the first, second and third
phases the total milk production (kg) was 1350.9, 121k.7
and 1135.f respectively. The total milk broduction (kg)
for the entire period for the three different treatments
A, B and C was 1271.5, 1195.1 and 1234.7 respectively. The
analysis of variance of the total milk yield of the cows is

given in Table 15.

The data pertaining to the average percentage of fat
in milk of cows are given in Table 16. A highest percentage

of fat obtained was 6;15 and the lowest being 3.90. The
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-analysis of variance regarding the percentage of fat is
given in Tablé 17. The quantity of milk fat (kg) produced
by cows during each phase and‘total production for the
entire trial period are tabulated in Table 18. The total
milk fat production (kg) for all animals during the first,
second and third phases was 66.83, 55.36 and 52.24 respect-
- ively. During the entire period of this experiment the
animals on treatment A, B and C produced 60.13, 54.35 and
59.95 kg of milk fat respectively. Thé'analysis of variance
of the total milk fat yields of the cows is given in Table
19.

The total quantity of fdur per ceqt fat-corrected
milk (kg) produced by cows during each phase and the total
yield for the three phases are presénted in Table 20. The
total quantity of fat-corrected milk (kg) during the first,
second and third phases was 1542.81, 1316.28 and 1237.883
respectively. The highest and lowest yield (kg) obtained
for individual animals in a phase was 259.37 and 82.59
respectively. The total amount of four per cent fat-correct.
ed milk (kg) for the different treatments A, B and C dur%ng
the period of study was 1410.55, 1293.29 and 1393.13 res-
pectively. The analysis of variance of the total fat-

corrected milk yield of the cow is presented in Table 21.
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The percentage of total solids in the milk of indivi-
dual cows ranged from 12.30 to 14.59 (Table 22). The analy-
sis of variance with respect to the bercentage of total
solids in milk is presented in Table 23. The quantity of
total solids (kg) in milk of indfvidual cows for each phase
and total for the three phases are given in Table 2k. ODuring
the first, second and third phases the animals produced a
total quantity of 189.80, 162.17 and 154.66 kg of total
solids respectivelf. The animals on the different treatments
A, B and C produced 171.57, 163.30 and 171.76 kg of total
solids_reépectively during the period of study. The analysis
of variance of the total solids in milk of the cows is given

in Table 25.

The percentage of solids-not-fat content in milk
ranged from 7.9% to 9.79 for individual animals (Table 26).
The animals getting ration B (10% coffee husk) had a higher
percentage of solids-not-fat in milk. Table 27 shows the
analysis of variance of the percentage of solids-not-fat
in the milk. Table 28 gives the quantity of solids-not-fat
(kg) in milk during each phase and total for the three
pHases for the individual cows. A minimum of 5.26 and maxi-
mum of 17.72 kg of solids-not-fat were obtained during the
different phases. The total quantity of solids-not-fat

produced by the nine cows during the first, second and third
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phases was 122.95, 106.75 and 102.39 kg respectively. During
the entire period of thg experiment the animals on diet A, B
and C produced 111.41, 108.91 and 111.77 kg of solids-not-fat
in milk respectively. The analysis of variance of the solids-

not-fat content in the milk of the cows is given in Table 29.

The quantity of solids-corrected milk (kg) produced
by individual cows during the different phases and.the'total
quantity produced during the trial period are presented in
Table 30. The quantity varied from 75.51 to 249.94 kg for
individual cows. The total quantity (kg) of solids-corrected
milk in the first, second and third phases was 1527.01,
1289.48 and 1228.79 respectively. The total amount of
solids=corrected milk by the animals on diets A, B and C was
1374.90, 1292.64 and 1377.72 kg respectively for the entire
period of the experiment. The analysis of variance of the

solids-corrected milk of the cows is presented in Table 31.

The total erythrocyte count (million/mm3), haemo-
globin content (g/100 ml), packed cell volume (%) of the
blood samples collected from individual cows during the
course of the experiment are given in Tables 32, 33 and 34,
The erythrocyte count (million/mm3) ranged from 4.02 to
7.13. The values obtained for the haemoglobin content
(g/100 ml) varied from 8.0 to 12.0. The range for packed
cell volume (%) was 29.0 to 46.0.
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Samples of butter fat obtained from the milk of the
experimental cows were-énalysed for physical and chemical
constants such as melting point (O°c), iodine number
(g/1od g} and saponification number (mg/g). The values are
presented in Table 35. The melting point (0°C)} ranged from
30 tb 34. The values obtained for the saponification number
(mg/g) varied from 230.58 to 240.04. The range for iodine
number (g/100 g) was 24.12 to 29.78. The analysis of
variance of the physical and chemical constants of the

butter fat samples analysed are tabulated in Table 36.

The gross efficiency of milk production (dairy merit)
is presented in Table 37. The gross efficiency was more in
the animals on diet A. The quantity of concentrate required
to produce one kg milk (feed efficiency) was also calculated
for the individual animals for the different phases:(Table 38)
The analysis of variance for feed efficiency is presented in

Table 39.

The economics of incorporating coffee husk in the
concentrate ration of cows for milk production has been

worked out and presented in Fig. 1.



TABLES
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Table 1. Age and details of lactation of experimental
COWS.
< Date of Average No. ;;— -HLact;Ei;
Sl. No. Cow Noe. g??:hOf - last daily days in number
' calving milk - milk at
' yield the com-
(kg) mencement
1 559 26-12=75 30=-10=78 7.92 66 I
2 Cc-57 21=5-76 23-9-78 8.87 103 11
3 T-630  26-6-74 5-12-78 8.30 .30 S I1
b 621 5-9-76 23-10-78 9.34 73 I
5 476 13=10=74 16=9-78 11.79 110 II
6 6L4lL 2-1=75 16=-11=78 11.99 Lo 11
7 561 3-1=76 24-10-78 7.89 72 1
8 Lis 8=12=73 20-9=78  9.58 106 11
9 648 1=3-75 11-11=78 11.8L 5l 11
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Table 2. Grouping of animals for different treatments.

Treatment First phase Second phase Thifd phase
559 561 621
Diet C C-57 k15 476
T-630 648 6Ll
621 559 561
Diet B 476 C=57 ks
6Lk T=-630 648
561 621 | 559
Diet A 45 - b76 - =57
648 64l T-630
Diet C = Concentrate mixture containing coffee husk at 0% level.
Diet B = Concentrate mixture containing coffee husk at 10% level
Diet A = Concentrate mixture containing coffee husk at 20% level
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Table 3. Chemical composition of coffee husk (on
Drymatter basis - percentage).

Crude protein - 7.58
Crude fibre - 30.05
Ether extract - 2.04
Nitrogen free extract - 54,34
Total ash - 5.99
Acid insoluble ash - 1.37
Calcium - 0.45

Phosphorus : - 031
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Table 4. Percentage composition and cost of the
concentrate mixture C (control diet - 0%

coffee husk).

Cost per
100 kg
R

58.80
44 .80
18.51

Ingredients Percentage DCP TDN
Groundnut cake 30 12.52 21.30
Maize 32 2.36 27.16
Rice bran 35 2.10 21.00
Coffee husk | oe .o oo
Common salt 2 .o .o
Mineral mixture* 1 .e .o

Total 100 16.98 69.46

* Calciphos supplied by M/s Cheeran and Co., Trichur.
Vitamin A and 03 (vitablend - Glaxo - for livestock) added
at the rate of 20 g/100 kg of mixed feed.
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Table 5. Percentage composition and cost of the con-
centrate mixture B (experimental diet with
10% coffee husk).

- - e - e o . - - o e - — - - D P . S e N S Y el e e

Ingredients Percentage DCP TDN Cost pe

, 100 kg

....... - —— N 7 3
Groundnut cake - 30 12.52 21.30 58.80
Maize 32 2.36 27.16 44,80
Rice bran 25 1.50 15.00 13.23
Coffee husk 10 0.30 5.00 1.00
Common salt | 2 oo oo 0.64
Mineral mixturex* 1 oo .o 2.00
Total 100 16.68 68.40 120,47

%* Calciphos supplied by M/s Cheeran and Co., Trichur.
vitamin A and D, (Vitablend - Glaxo - for livestock) added
at the rate of 20 g/100 kg of mixed feed.
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Table 6. Percentage composition and cost of the con-
centrate mixturée A (experimental diet with
20% coffee husk).

Ingredients Percentage - DCP TDN fggtkger
Groundnut cake 32 13.36 22.72 62.72
Maize 34 2,51 28.90 47.60
Rice bran 11 0.66 6.60 572
Coffee husk 20 0,60 10.00 2.00
Common salt 2 oo oo 0.64
Mineral mixture* 1 .o - 2.00

Total ‘ 100 1713 68.22

%* Calciphos supplied by M/s

Cheeran and Co., Trichur.

120,68

Vitamin A and'D3 (vitablend - Glaxo - for livestock) added
at the rate of 20 g/100 kg of mixed feed.
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Table 7. Chemical composition of concentrate mixture
used for the experiment -~ percentage basis.

Concentrate Concentrate Concentrate
Sl. No. Constituents mixture with mixture with mixture wit
0% coffee husk 10% coffee 20% coffee

husk husk
(C) (B) (A)

1 Moi sture 5.82 5.84 5.90
2 Crude protein 22.37 22.41 21.20
3 Ether extract 3.92 . 225 3.75
4 Crude fibre 10.69 12475 10.69
5 Nitrogen free \

: extract ] 54 .41 - 53.61 56.94
6 Total ash 8.63 8.95 7 .40
7 " Acid insoluble

ash 5.38 5.04 4,22
8 Calcium 1.02 1.19 1.04

9 Phosphorus 0.83. 0.67 0.69




Table 8. dey weight (kg) of cows used for the
experiment.

34

Animal
number

559
C=57

T-630

621
476
6l

561
kis
648

At the com=~ At the end At the end
mencement of the first of the se-
phase cond phase
DIET=C DIET-B
263.5 235.0. 230.0
290.,0 275.0 272.0
2140,0 231.0 "230.0
DIET-B DIET=-A -
234.0 217.0 221.0
252.0 251.0 232.0
DIET~A DIET=C .
294.0 270.0 . 262.0
296.0 286,40 282.0
276.0 261.0 244,0

At the enc
of the thi
phase

21%.0
262,0
23440

DIET-B

258.0
280.0
248.0

- e G = TSGR A G S D D SR Y A3 G I T R D G T e Y A G G e D G D G G A S A G S T S G S e GD S D A G e 3



Table 9. Body weight of cows.
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Analysis of variance.

Source if SS . MSS F
Between animals 8 12702.29 - 1587.79
Between periods 6 424,29 70.72
within squares
- Between treatments 2 71.68 35.84  1.44
Error 10 248,20 24,82
Total 26 1344646
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Table 10. Quantity ofléoncentréte mixture (kg) consumed

by cows.
Animal - puring the During the buring the . . .
number . first phase- second phase’  third phase
DIET=C DIET-8 DIET-A o
559 - 93.0 113.0 125.0 331.0
C-57 80.5 91.0 92.0 263.5
T=63( 101.0 103.5 103.5 308.0
Total 274.5 307.5 320.5 902,5
)  DIET-B DIET-A DIET-C
621 89.5 92.0 101.0 282.5
k76 94.0 8k4e5 103.5 282.0
64k 89.0 102.5 103.5 295.0
Total 272.5 279.0 308.0 8595
DIET-A DIET-C DIET-B
561 78.0 111.0 125.0 314.0
ks 88.5 103.0 10345 295.0
648 92,0 102.5 103.6 298.0
Total 258.5 31645 332.0 907.0
Grand total 805.5 903.0 960.5 2669.0
Total A - 858.0
' B - 91 2.0
C =

899.0



Table 11, Daily milk yield (kg) of animals during the first phase.

"""""""""" . - TTTTTTTTTbTaTy's T TTTTTT
Animal 4
Diet - "m0 e e B £ B B S 4 2 e o S
number 1 2 3 L 5 6 7 8
. 559 6.l 7.6 7e3  Tel  Te3 6.8 Tt T3
No coffee husk C=57 5¢3 5.0 5.6 5.8 5.4 5.2 5.1 5.k
T"'630 8.4 808 905 809 808 ’ 8.7 8.1 803
621 5.2 5.0 5.1 ho6 4.9 4,9 4,8 5.0
B
Coffee husk at 476 6.2 6.1 6e5 5.5 646 5.9 6.2 649
10% level 6hlh 7.0 6.8 5.0 6.7 T 5.9 6.4 7.0
R 561 5.9 6.1 6.8 6.2 6ol 643 6.6 6ok
Coffee husk at 415 6.8 6.5 6.8 6.8 6.5 6.6 649 7.0
20% level :
648 646 6.7 643 59 5.8 5.7 5,0 6.2

9 10 1

721 72 707 7
L7 565 64

802 : 801"‘ 901 9
5.0 501 5e2

6.3 6.9 7.4

8.2 8.2 8.5 7
6.6 6.5 79 6
6.9 7.0 73 7
602 508 600. 5

(Table 11 contd..



No coffee husk

B

Coffee husk at
10% level

A

Coffee husklat
20% level

Animai
number

559
C-57
T<630

621
476
6l

- 561
his
648

8olt

5e2
6.6
2.6

749

7.0

5.2

7.8

k.9
6.7
7.8

6.1
7.0

5.3

5.2
6.6
7.2

6.0
6.7
5.7

_______ Day.s. ——

16 17 18 19 20 21
703 607 809 606 605 '609
507 5@6' 507 5?0 .506 406
7.9 8.8 8.0 8.6 8.5 9.1
5.1 5.4 L. 5.6 St 5.3
6.0 6.6 6.5 6.6 5.7 7.1
5.9 8.4 8.7 8.2 . 7.b 6.9
6.2 6.8 6.2 6.3 5.8 6.3
7.0 6.0 6,6 5.9 6,7 7.2
502 505 6.0 600 507

6.t
ko7
8¢2

k.7
7.0
746

6.1
7.0
5.8

(Tabie 11 concl.)

6.5
3.9
8.4

51
6.6
7.1

5.6

2

5.5

147.2
156.5
133.2



Table 12. Daily milk yield (kg) of animals during the secbnd phase.

Animal Days

Diet ~ ~nimal e - — - — .
© number 1 2 3 L 5 6 7 8 9 10 1 12
559 6ol 6.3 6l 6 6.9 6.6 6.7 606 669 70  TeO 649

B .
COffee hUSk at C-57 3.1 307 209 3.3 301 306 3.' 3.3 309 3.7 306 402
10% Tevel T-630 6.9 6.8 6.8 7.1 7.1 6.6 6.2 5.9 6.8 7.0 7.3 8.
. 621 4.6 4.7 5.0 L7 4.8 L7 5.0 5.0 5.1 502 5.2 5.0
coffee husk at l|'76 4.9 603 6.6 60"‘ 702 70‘ 700 707 603 70"’ 700 70]
20% level 6Ll Teb 74 7.9 7.0 8.2 8.1 8.3 8.7 9.0 8.3 8 8.0
. 561 6.4 5.1 5.1 5.8 5.3 6.0 5.9 5.6 5.6 5.6 6.1 5.5
No coffee husk L”s So"l' 50"‘ 507 507 ) 501" 509 600 506 507 50‘ 600 601
648  4e6 4.2 3.8 Lal 3.3 L0 k3.7 3.9 4.5 3.9 b2

(Table 12 contdes..)



. Animal
Diet - —
number 13 14
5 559 7.2 7.0
Coffee husk at C=57 L. 4.8
10% level ,
T'630 70' 608
A 621 5.1 5.0
Coffee husk at L76 72 73
20% level
é6LL 9.3 8.7
c 561 6.3 5.0
'No coffee husk 415 5¢7 7
648 L.

L.6

3.7
6.9

5.2

7.2
9.0

53
5.4

L.,o"

64
3.7
7.2

4.8

6.7
8.6

5.1

5.3

b.7

4.8

6.5

6.7

4.8

St

by

7.2
3.6
6.9

4.9
6.0

8kt

L,6
6.3
3.4

-~ Tota
19 20 21 22 23

6.5 601 742 645 5.5 153.¢
366 3.6 3.2 3.6 3.2 82.¢
6.9 7.8 7.1 762 7.0 160.¢
5.3 48 4e8 5.1 4.8 113.
6.0 6.9 7.1 7f# 762 156"
8.8_ 8." 9.‘ 9.# 8.8 ) 192.(
4,9 ' 5.5 5.7 5.3 5.9 126.1L
6e1 5.7 5.8 6.6 5.6 131,¢
L,6 ho9 4.5 ho? #09 _ 97.1

(Table 12 concl.)
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Table 13. Daily milk yield (kg) of animals during the third phase.

Animal | Days
Diet ' —— - —
number 1 2 3 4 5 6 7 8 9 10 11 12
A 559 642 746 Tel 7.5 746 742 8s1 6.9 6.9 8.4 6.2 5.1
Sorrge dusk 3t cag7  3uh 3.8 3.7 3.b bbb 3.9 3.6 2.9 3.0 3.0 2.4 2.4

T=630 6.3 6.3 7.1 65 7e5 7.0 6.6 6.5 6.7 6.6 647 6ok

c 621 bel B9 5.0 4.2 5.9 b7 5.5 L7  be5 L4 b L5
No coffee husk 476 be5 Leb 5.1 5.2 5.7 5.0 4.7 3.8 5.3 6.2 5.3 49
6Ll 8.3 8.0 9.0 8.4 9.3 8.2 9.2 7.9 7.4 7.0 8.3 7.b4
. 561 5¢5 5e4 5.8 5.7. k.0 5.8 5.6 5.6 5.6 5.3 6.0 5.7
Coffee husk at Ll'] 5 . . 6.8 6. 601 . I : . . De ° °
Coffes hu | 5.5 5.7 7 6.1 6.0 5.9 5.6 5.7 5.7 5.7
648 he2 L7 5.0 40 46 L4e2 L4.6 L2 b4 4,9 L6 5.1

1
|
8
0
1
§
0
1]
h
i
i
8
]
8
|
i
[
0
0
!
%
]
g
l
b
]
!
]
!

(Table 13 contdesos)
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Diet

A
Coffee husk at
20% level

(X
No coffee husk

B
Coffee husk at
10% level

Animal Days

- ——————————————————— ——— Total

number 13 14 15 16 17 18 19 20 21 22 23
559 6.0 6.7 6.8 6:5 6.7 6ot 6.1 5.7  6e5 5.9 6e5  15k.¢
C-57 2.4 2.5 2.4 2.3 266 2.3 2.7 2.5 2.7 2.0 2.3 66
T=630 6e3 645 6.5 6.6 6.2 6.3 bt 6.6 7.1 64l 6.5 151.:
621 ba7  B.5 42 bl hoS b5 b6 by b5 . b5 47 106
476 " 449 5.2 5.0 542 45 4e5 L4e8 4.9 5.6 5.9 5.8 1164k
6l To5 6.7 Tel 742 6.9  Tol.” 723 6.7 6.5 6o Tl - 17haS
561 5.7 4.6 5.0 5.2 5.2 5.3 5.3 5.3 5.7 5o 5.3 12440
s 507 5.5 5.5 5.2 5.7 5.7 55 5.9 5.6 5.3 640 133.1
648 bo6 4.9 4.3 . 48 4.2 bk 4.0 4.3 4.2 b b2 1024

(Table 13 concl.)



Table 14. Quantity of milk (kg) produced by cows
in the different phases.

559
c-57
T-630

Total

621

476

64l
Total

- 561
s
648
Total

Grand total

DIET=C
63+2
22.5
96.3

4L82.0

DIET-B
114.5
149.2
168.3
432.0

DIET-A
147.2
15645
133.2
436.9

1350.9

DIET-B
153.8
82.8
160.9
397.5'

DIET-A
113.6
156.5
192.0
Lé62.1

DIET~C
1264
131.6

97.1

355.1
1214.7

106.3
116.4
174.9
397.6

DIET-B
124.0
133.1
108.5
365.6

1135.7

L71 .
271
508..
1252.1

33
L22.

535..
1291.

397.
k21,
338.
1157,

3701.
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Table 15. Total milk yield - Analysis of variance.

Source : df SS MSS F
Between animals 8 18813.22  2351.65
Bithin shuares 6  2779.55  h63.54
Between treatments 2 324 Lk 162.22 0.49
Error 10 3376.84 337,68

Total 26 25294,05




Table 160

4s

Average percentage of fat in milk of cows.

Animal At the
number commen-
. cement
589 4,51
C‘57 5022
T-630 6.32
621 L,61
L76 - b 60
6LL 5.20
561 4,60
415 . 5.13
648 L.38

Average A - 4.78

B - L"056
C - 4.83

1+

i+ 14

First phase

Second phase

DIET-C

4,35
4,60
6415

DIET-B

4,10

4,50

4490
DIET-A

5.50
5.20
4.60

0.21
0.13
0.22

DIET-B

3.90
 be70
4.55

DIET-A

3.90
5.05
L.05

DIET=-C

4.60
5.35
535

Third phas

- T S D 2B S W =D (ED P W
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Table 17. Percentage of fat in milk - Analysis of
variance.

Source df SS MSS F
Between animals 8 L.30 0.53
Between periods
within squares 6 1427 0.21
Between treatments 2 0.39 0.19 0.79
Error 10 2.43 0.24
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Table 18. Quantity of milk fat (kg) produced by cows.

number First phase Second phase Third phase Total
DIET-C DIET-B DIET=A
553 7.10 6.00 6442 19.52
T-630 12,07 7.32 | 7.50 26,89
Total 244,81 17.21 17.65 59,67
DIET-B DIET-A DIET=C
621 L,69 4,43 h.84 13,96
476 6.71 | 7.90 5.35 19.96
6lh 8.25 7.78 6,91 22,94
Total 19.65 20011 17410 56.86
DIET-A DIET-C » DIET-B
561 8.10 5,81 5.33 19,24
b5 8.1k 7.0k | 6.79 21.97
648 6.13 5.19 5,37 16.69
Total 22,37 18,04 17.49 57.90
Grand total 66.83 _ 55.36 52.24 174.43
Total A - 60.13
B - 54.35

C - 59.95



L8

Table 19. Quantity of milk fat - Analysis of variance.

Source df SS MSS F
Between animals 8 50.11 6.26
Between periods
within squares 6 15.56 2459
Between treatments 2 1.81 0.91 0.89
Error 10 10,16 1,02
Total 26 77 .64
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Table 20.  Quantity of four per cent fat-corrected
milk (kg) produced by cows.

Animal

number First phase Second phase Third phase Total
DIET-C . DIET-B DIET=-A
559 171.78 151,52 " 158,14 481, b4l
C-57 133.60 91.47 82.59 307.66
T=530 259.57 174416 173.02 606.75
Total 564,95 417.15 413475 1395.85
DIET-B DIET-A DIET-C
621 116415 111.89 115.12 343,16
476 160433 181.10 126.81 468,24
6lk 191.07 193.50 173.61 558.18
Total 467.55 486.49 415,54 1369.58
DIET-A DIET~C DIET-B
561 180.38 137.71 129.55 h47.6L
115 184,70  158.24 155.09 498.03
648 145.23 116.69 123.95 385.87
Total 510.31 412.64 408.59 1331.54
Grand total 1542,81 . 1316.28 1237.88 +096.97
Total A - 1410.55
B - 1293.29
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. Table 21. Four per cent fat-corrected mllk - Apnalysis
of variance.

Source df Ss MSS F
Between animals 8 25150.02 31&3.75
Between periods
within squares 6 6316.06 1052.68
Between treatments 2 889,68 Lk, 84 1.23
Error 10 3627 .43 362.74
Total 26 35983.19
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Table 22. Percentage of total solids in milk of cows.

51

Animal At the ‘ '
number commen- - First phase Second phase Third phase

cement
DIET-C. DIET-B DIET-A
559 13.51 - 13.81 13.17 13.31
C=57 13.92 13.88 13.96 13.54
DIET-B DIET=-A DIET=C
621 12,97 13.10 12.84 1434
6Ll 13.91 14,59 12.30 12.83
- DIET-A DIET-C - DIET-B
561 14,21 13.62 13.25 13.49
ks 13.27 14.87 13.85 14,15
648 12.32 13.48 14.38 13.85
Average A - 13.51 + 0.24
B - 13.66 + 0.17
C' - 13090 : 0023
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Table 23. Percentage of total solids in milk of
cows - Analysis of variance.

Between animals

Between periods
within squares

Between treatments

Error

2.56
0.70
3.91

1044

0.41

0.43

0.35
0.39

0.90




Table 24.

53

Quantity of total solids (kg) in milk of cows.

Animal
number

First phase

559
C-57
T-630

~ Total

621
476
6lils

Total

561

k15

648
Total
Grand total

DIET=-C

22,54
17.00
29.80
69434

DIET-B

15.00

19.63

2Lk.55
59.18

DIET-A

20.05
23.27
17.96
61.28

189.80

DIET-B

20426
11.56
21 .71
53.53

DIET=-A

14.59
21.49
23.62
59.70

DIET-C

16.75
18.23
13.96
48.9k

- 162617

Third phase Tota
DIET=-A
20058 6303
9.02 3745
20.99 72.5
50.59 173.4
DIET-C
15.24 Lk, 3
15.80 56.9
2244 70.6
53.48 17263
DIET-B
16.73 53.5
18.83 60.3
15003 4609‘
50.59 160.8
154.66 506.6

Total A - 1
B - 1
C - 1

71457
63.30

71:76



5k

Table 25, Yield of total solids in milk -
Analysis of variance.

source df -S§ MSS' F
Between'énimals ' 8 370.34 46.29
Between periods .
within squares 6 91.19 15.20
Between treatments 2 5.18 2.59 0.67
Error 10 38.12 3.81

26 504.83
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Table 26. Percentage of solids-not-fat in milk of cows.

00 S G G S D G S G SN IR S A S S0 G S A SED (I S G D D (SR ) GNP P D G PID P S A D D T D W GIA GO Gl ST R T T WS D S PED TV el CUb S S R G0 S T e

Animal At the

number commen- First phase Second phase Third phase
cement

DIET-C DIET-B DIET-A
559 9.00 .46 9.27 9.16
C-57 8070 9028 9026 7091"'
T=630 7 .81 9.03 8.94 8.91

DIET-B DIET=-A DIET=C
621 8.36 9.00 8.94 9.79
k76 8.41 8.66 8.68 8.97
6Ll 8.71 9.69 8.25 8.88

DIET-A DIET-C DIET=B
561 9.61 | 8.12 8.65 9.19
415 8.1k  9.67 , 8.50 9.05
643 7.9k 8.88 9.03 8490

0.18
c.10
C.13

Average A - 8.73
B - 9.11
C - 9007

1+ 1+

1+



56

Table 27. Percentage of solids-not-fat in milk -
" Analysis of variance.

.Source df SS | MSS F
Between animals 8 1.05 0.13
'~ Between periods
within squares 6 1627 0.21
Between treatments 2 0.77 0.38 2.00
Error 10 1.93 0.19
Total 26 5.02




Table 28.
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Quantity of solids-not-fat in milk of cows.

:3;3:: First phase Second phase
DIET=C NIET-B
559 15.43 14,25
C-57 11.36 7.66
T-630 17.72 14,38
Total b4,51 36.29
DIET-B DIET-A
621 10.30 10.15
476 12.92 13.58
6hb 16.30 15.84
Total 39.52 39.57
DIET-A DIET-C
561 11.96 10.93
b1s 15.13 11.19
648 1 8477
Total -38.92 30.89
Grand total 122.95 106.75

Third phase Total

NIET-A
14416
5.28
13.48
32,92
 DIET-C
10.40
1044
15.53
36.37
DIET-B
11.39
12.05
9.66
33,10

102,39

43.84
24,30
45.58
113.72

30.85
35.9#
47.67
115.46

34.28
38.37
0.2
102.91
332.09

Total A =
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Table 29, Total solids-not-fat yield -~ Analysis

of variance.

Source df
Between animals 8
Between periods
within squares 6
Between treatments 2
Error 10
Total 26

162.66 20.33

33455 5.59
1.52 0.76 0.52
14.57 1.46
212,30

- e e S A G G5 G D D S BT Gl S G S GxD (S D S
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Table 30. Quantity of solids~corrected milk (kg)
produced by cows.

Animal First phase Second phase Third phase fotal

number
DIET-C DIET-B DIET-A
559 176.28 155.71 160.23 492.22
c-57 134.68 91.87 75.51 302.06
T-630 249,94 171.88 169.30 591.12
Total 560.90 419.46 405,04 1385.40
DIET=B ~ DIET-A DIET-C
621 116.64 112.53 119.76 348.93
476 156 .06 174,49 125,54 456.09
6Lk 195.74 185.17 173.71 554,62
Total 468. L4 472.19 519.01  1359.64
DIET-A DIET-C DIET-8
561 167.07 133.66 130.96 431469
b5 187.61 150.10 152,56 490,27
648 142,99 114.07 121.26 378,32
Grand total 1527.01 1289.48 1228.79 4045.28

Total A - i374.9o
B - 1292.64
c - 1377.72
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Table 31. Solids-corrected milk - Analysis of variance.

Source df - 8§ MSS . F
:tweem animals 8 23957.90 2394, 74
hin saares 6 6504.67  1084.11
rtween treatments 2 518.65 259.33 .0.89
“ror ld . 2913.06 291.31

stal ‘ 26 33894.28
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Table 32. R.B.Ces count (million/mm3) of the blood of cows.

Animal At the
number commen- First phase Second phase Third phas:t
cement
DIET-C DIET-B DIET=A
559 632 537 5.32 k.82
C~S7 6075 6002 6071 7092
T-630 6002 4092 5@""2 - ’+026
DIET-B DIET=A DIET-C
621 5.71 5.71 5013 471
’}76 5.62 5.01 6.76 L.02
6Lk 571 L.81 he16 h,13
DIET-A DIET-C DIET-B
561 701 7.13 5.37 6141
ks 6.01 5.01 L.71 b, 24
648 5.01 5.72 L.9y k.12



Table 330

Animal
number

559
C~57
T=630

621
476
6l

561
s
648

At the
commen=-
cement

10.0
12.0
11.0

10.0
9.5
9.5

12.5
10.0
8.5

Haemoglobin con
of cows.

First phase

DIET-C

9.5
11.5
9.5

2.5
9.0
8.5

DIET=-A

10.5
10.0
10.0

62

tent (g/100 mi) of the blood

Second phase

DIET-B

9.0
9¢5
9.5

DIET-A

10.0
9.5
10.5

10.0
10.5
10.0

Third phase

DIET~-A

10.0
12.0

8.5

DIET-C

945
9.0
8.0

DIET-B

12.0

9.0
8.0

S G D S T G I - G D G D G S S G D D S T G (D S S D e €0 63 SN



63

Table 34, Packed cell volume (%) of the blood of cows.

Animal At the
number cammen- First phase Second phase Third phase
cement '
DIET-C DIET-B DIET-A
559 41 39 32 32
Cc-57 Ls L6 L6 L3
T-630 Lo 36 35 30
DIET~-B DIET-A DIET-C
621 39 36 36 ' 35
L76 35 34 L1 29
6lsly 35 32 30 30
DIET-A DIET-C DIET-B
561 Ls L6 39 k1
ks 38 38 31 32

648 35 38 34 29




Table 35. Average physical and chemical constants of the butter fat of cows.

Iodine number (g/100 g)

Melting point °C

Saponif;cation number (mg/g)

-t =

NOo coffee- husk

|
[reatment ——————— - % --------------
group First Second Third First Second Third ! First  Second Third
phase phase phase phase phase phase i phase phase phase
Group C 31 32 30 240.04 232,78  234.28 28.42 28.01  24.16

Group B

Jof fee husk at
0% level

Group A
,of fee husk at
20% level

32 32 33 231.74 230.58 234,40 28,12 24,12 29.78

33 34 33 235,61 234.25 '233.89 26.16 25.76 28,16
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Table 36. Physicél and chemical constants of butter fat -
Analysis of variance.

Melting point

8 32.01

Source df SS MSS F
Between treatments 2 8.22 h.11 6.72
Between phases 2 0.89 Ok
Error L 2.45 0.61

- Total 8 11.56
Saponification number

Source ~ df ss MSS F
Between treatments 2 18,74 9.37 1.65
Between phases 2 16,07 8.03
Error L 22.70 5.67
Total 8 57.51 B

Iodine number

Source df SS MSS F
Between treatments 2 0.68 0.34 0.05
Between phases Le57 2,28
Error L 26.76 6.69
Total B o




Table 37.
TDN con-
Group sumpt1 on
(kg)
Diet-A
(20% coffee 1082.13
husk)
Diet-B
(10% coffee 1121.16
husk)
Diet=-C
(0% coffee 1121.24

husk)

Energy

value of

TDN

(TON x4400)
(Mcal)

L761.37

4933.10

4933.46

66

Gross efficiency of milk production (dairy merit).

Total 4%  Energy Gross
FCM pro- value efficier
duction of FCM FCMxéEO,
(FCM x 750) TDNx&40(

(kg) (Mcal) (%)
1410.53 1057 .91 22,21
1293.29 967.97 19.66
1393.13 1044.85 21.17
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Table 38. Feed efficiency (quantity of concentrate (kg)
required to produce one kg 4% fat-corrected

milk.
ﬁg;ﬁg: First phase Second phase Third phase Total
DIET-C DIET-B DIET=A
559 0,5k 0.7k 0.79 2,07
C-57 0,60 0.99 1.11 2,70
T=-630 0.38 . 0.59 0.59 1.56
DIET=B DIET=A DIET-C
621 0.77 - 0482 0.87 2.k6
L76 0.58 0.46 0.81 1.85
6lils 0,46 0452 0459 1,57
Total 1.81 1.80 2627 5088
DIET=-A DIET=C DIET=B
561 O.43 0.80 0.96 2,19
his 0.47 0.65 0.66 1.78
648 0.63 0.87 0.83 2433

Total 1.53 2,32 2.45 6.30




68

Table 39. Feed efficiency -« Analysis of variance.
Source df SS MSS F

Between animals | 8 0.42 0.05

Between periods |

within squares 6 0434 0.06

Between treatments 2 0.03 0.02 2,00
‘Error 10 0.12 0.01

Total 26 0.91
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BESGUSSION



DISCUSSION

The world consumption of almost three million tonnes
of coffee meant about two million tonnes of husks which con-
tain caffeine, proteinous matter and other substances valuable
for animal feeding (Rao and Natarajan, 1974). The present
study was undertaken in order to get detailed information on
the use of coffee husk for milk production by feeding the
material at 0, 10 and 20 per cent levels in the ration of

dairy cows.

The results obtained during the course of the experi-

ment are discussed below.

The chemical composition of the coffee husk (Table 3)
revealed that it contains 7.58 and 30.05 per cent of crude
protein and crude fibre respectively. The percentage of
crude protein and crude fibre for Arabica and Robusta cherry
have béen reported to be 9.2, 39.1 and 9.0 and 38.0 respect-
ively (Rao and Natarajan, 1974).

The quantities of crude'protein, crude fibre and ether
extract present in the three concentrate mixtures A, B and C

used for the experiment were found to be almost identical.

From the data presented in Table 8 it was found that

the body weight of animals both in the control and treatment



70

groups decreased at the end of the first phase and thereafter
remained almost constant. The decrease in body weight ranged
from 1 to 28 kg during the first phase, which lasted for 30
days. Jarquin et gi, (1976) have also reported that the body
weight of calves decreased when the percentage of husks in
the diets increased. However, statistical analysis of the
data (Table 9) revealed that the difference in body weight
due to treatments was not significant (P / 0.05) indicating
that the feed .had no influence on the body weight of the

animals.

Data on the quantity of the concentrate mixture con-
sumed by the cows (Table 10) showed that during the first
phase, the consumption of concentrate was less and it gra-
dually increased during the second and third phases. This
might be due to the change from the pellet feeding to mash
feeding and also due to the incorporation of coffee husk in
the concentrate mixture. The group whieh received the coffee
husk at 20 per cent level coneumed 258.5 kg of concentrate
‘only during the first phase as compared to the consumption
of g72.5 kg and 274.5 kg by the animals that received diet
B (10% coffee husk) and diet C (0% coffee husk) respectively.
It has been reported by Ledger and Tillman (1973) that in=
clusion of 30 per cent coffee_huSk'in the ration reduced the
feed intake and feed conversion in bullocks. In the second

phase the animals on diet A, B and C consumed 279.0, 307.5
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and 316.5 kg of concentrate respectiively. In the third
phase the animals on diet B consumed 332.0 kg concentrate
as compared to 320.0 and 308.0 kg consumed by animals on

diet A and C respectively.

The data on milk yield of individual cows presented
in Tables 11, 12 and 13 showed that there was a gradual
reduction in the daily milk yield of the cows in both the
control and treatment groups as compared to the average
daily milk yield obtained before the commencement of the
feeding trial (Table 1). This could be attributed to the
advancement of lactation. It was found from the results
presented in Table 14 that the milk production of the cows
during the first phase on diet C, B and A was 482.0, 432.0
and 436.9 kg respectively. Animals on diet A and B produced
less milk as compared to the control group. The less feed
consumption by these animals during the first phase might
be the reason for this. During the second phase the cows
on diet A (20% coffee husk) produced 462.1 kg of milk which
was higher than the quantities produced by the animals on
the control and treatment group B (10% coffee husk). During
the third phase the cows on the control diet produced 397.6
kg of milk, which was higher than the quantities produced
by the cows on diet A and B. The total milk production for

all the nine animals during the first phase was 1350.9 kg,
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which gradually reduced to 1214.7 and 1135.7 kg during the
second and third phases respectively, due to the'advancement
in lactation of all the cows. The treatment wisé total milk
production of the animals fed with diet C, B énd A was 1234.7,
1195.1 and 1271.5 kg respectively. Eventhough the animals
that received diet A produced more milk than those in the
other two groups, the statistical analysis of the total milk
yield (Table 15) revealed no significant difference due to

the treatments (P / 0.05).

The average percentage of fat in milk of the cows
during the three different phases g . presented in Table 16.
The average percentage of fat in the milk when the cows
received diet C, B and A was 4.83 + 0.22, 4,56 + 0.13 and
4,78 + 0,21 respectively. This indicated that the quality
of milk with respect to the percentage of fat remained
normal for all‘the treatments. The analysis of variance of
thé percentage of fat in milk’given“in Table 17 showed that
there was no significant difference among treatments

(P / 0.05).

The total quantity of butter fat produced by the
animals on different diets is given in Table 18. At the
end of the first phase the animals on diet C, B and A pro=-
duced 24.81, 19.65 and 22.37 kg of butter fat respectively.

In the second phase the animals on diet C, B and A produced
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18,04, 17.21 and 20.11 kg of butter fat respectively. In the
third phase the quantity of butter fat remained almost the
same for all the different treatments. The cows while re-
ceiving diet C, B and A produced 59.95, 54.35 and 60.13 kg

of milk\fat respectively. Eventhough the total quantity of
nilk fat produced by the animals on diet A was slightly more,
statistical analysis (Table 19) showed that there was no

significant difference among treatments (P / 0.05).

The quantity of four per cent fat-corrected milk (kg)
produced by cows is presented in Table 20. During the first
phase the animals on diet C produced more milk (564.95 kg)
than the animals receiving diet B (467.55 kg)} and . diet A
(510.31 kg). - In the second phase the animals receiving 20
per cent coffee husk (diet A) produced 486.49 kg as compared
to 417.15 kg and 412.64 kg produced by the animals on diet B
and C respectively. 1In the third phase the production re-
mained aimost similar for all the three dietary treatments.
The increase in fat=corrected milk production by animals on
diet C in the first phase and by those on diet A in the second
phase might be due to the increased milk production of these
animals, since there was no significant difference in the
percentage of fat in milk. A general decline in fat-
corrected milk production was noticed during the second and
third phases due to the lesser quantity of milk produced

during these phases. The total fat-corrected mi Tk production
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for animéls that received diet C, B and A was 1393.13,
1293.29 and 1410.55 kg respectively. The animals that
received diet A (20% coffee husk) produced slightly more
quantity of fat-corrected milk than those on the other two
groups. But on statistical analysis (Table 21) no signi-
ficant difference could be noticed due to treatments

(P / 0.05).

The average percentage of total solids in milk of
animals that received diet C, B and A was 13.90 + 0.23,
13.66 + 0.17 and 13.51 * 0.2k. The values obtained as
total solids percentage was found to be normal for cows
milk (Table 22). The analysis of variance of the total
solids percentage in milk (Table 23) revealed that treat-
ments had no effect on percentage of total solids in milk

(p / 0.05).

During the first phase the animals on diet C pro-
duced 69.34 kg of total solids as compared to 59.18 and
61.28 kg produced by the cows that received diet B and A
respectively (Table 24). In the second phase the animals
on diet A produced 59.70 kg of total solids as against 53.53
and 48.94 kg produced by animals on diet B and C respectively.
puring the third phase the production was 53438, 50.59 and
50.59 kg for all animals that received diet C, B and A res-

pectively. The increased amount of total solids production
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in the first phase with diet C and in the second phase with
diet A was due to the increased milk production of the

anfmals in those groups since there was no significant
difference in the total solids percentage. A gradual decrease
in the quantity of total solids in the second and third phasegs
for all animals was due to decreased milk production. Thé
quantity of total‘;olids produced by cows while receiving

diet C, B and A was 171.76, 163.30 and 171.57 kg respectively.
Analysis of variance (Table 25) revealed no significant effect

on total solids yield due to dietary treatments (P / 0.05).

The percentage of solids-not~fat in milk of cows on
the experiment ig: gfvgn in Table 26. The average percent-
age of solids-not-fat in hilk of cows while receiving ration
C, B and A was 9.07 + 0,13, 9.11 + 0.10 and 8.73 * 0.18 res-
pectively indicating that the values were above the legal
standard of 8.5 per cent. No significant difference was
noticed in the percentage of solids-not-fat in milk due to

the dietary treatments (P / 0.05) (Table 27).

The total quantity of solids-not-fat (kg) produced by
the animals on different diefs is given in Table 28. At the
end of the first phase the animals on'diet C, B and A produced
4i,51, 39.52 and 38.92 kg of solids-not-fat respectively. In
the second phaée the animals on diet C, B and A produced

30.89, 36.29 and 39.57 kg of solids-not-fat respectively. In
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the third phase the quantities produced were 36.37, 33.10 and
32.92 kg respectively for diet C, B and A. The cows while
receiving dief C, Band A proddced 111.77, 108.91 and 111.41
kg of solids-not-fat respectively. The analysis of variance
of the quantity of solids-not-fat in milk given in Table 29
showed that there was no significant difference among treat-

ments (P / 0.05).

The quantity of solids-corrected milk produced by
individual cows on the three dietary treatments aﬁs;given in
Table 30. 1In the first phase the animals on dfet C, B and A
produced 560.90, 468.44 and 497.67 kg of solids-corrected
milk. During the second phase the animals on diet A produced
comparatively more milk ie., 472.19 kg whereas the animals. on
diet B and C produced 419.46 and 397.83 kg respectively. 1In
the third phase the production of milk for C, B and A was
419.01, 4oO4.74 and 405.04 kg respectively. The total solids-
corrected milk production of animals thgt received ration C,

B and A was 1377.72, 1292.64 and 1374.90 kg respectively.
The statisﬁical anaiysis of the data did not reveal any signi-
ficant difference among treatments (P / 0.05) (Table 31), with

regard to the solids-corrected milk.

The effect of feeding coffee husk on the physiological
status of the cows studied by determining some of the blood

values such as erythrocyte count (million/mm3), haemoglobin
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(g/100 ml) and packed cell volume (%) are presented in
Tables 32, 33 and 34 respectively. These values were found
to be within the normal range. reported for healthy cows

' (Pfllai, 1972) thereby indicating that the animals gefting
coffee husk in the diet enjoyed normal physiological status .

similar to the cows on diets containing no coffee husk.

In order to study the influence of feeding coffee
husk on the milk fat composition the physical and chemical
constants of tﬁe butter fat were determined. The data per-
taining to'melting point (0°C), saponification value {mg/g)
and iodine number (g/100 g) are presented in Table 35. The
values obtained appear to be normal for the butter fat of
cows milk (Jenness and Patton, 1969). The analysis of the
data indicated no significant difference (P / 0.05) in the
physical and chemical constants of the butter fat by the

cows in the control and experimental groups (Table 36).

The dairy merit (%) based on efficiency of feed con-
version of the animals while receiving ration A, B and C is
given in Table 37. The percentage of dairy merit for the
cows on diet A,'B and C was 22.21, 19.66 and 21.17 respect-
ively. The values obtained were less compared to the values
of 25 per cent reported by Brody (1945) for good dairy cows.
Chacko (1975) reported a value of 24.65 per cent for Sindhi x

Jersey cows. The dairy merit was found to be less for the
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animals on diet B (10% coffee husk) because of the reduced

milk production and greater feed consumption.

It will be seen from Table 38 that the feed efficiency
got reduéed as the lactation of the animals advanced. In the
second and third phases of lactation more amount of concen=
trate was required to produce one kg of milk as compared to
the first bhase. But on statistical analysis no significant
difference was noticed among the different treatments

(P / 0.05) (Table 39).

The economics of feeding coffee husk for milk product-
jon has been calculated and presented in Fig. 1. The average
daily milk producfion for an animal while receiving ration
C, B and A was 5.96, 5.77 and 6.14 kg resbec;ively and the
corresponding value of milk calculated at fhe rate of Rs.2/-
per kg was Rs.11.92, 11.54 and 12.28 respectively. The ave-
rage daily consumption of concentrate by an animal in group
C, B and A was found to be L.34, 4.41 and 4.1k kg respectively
and the cost of the concentrate consumed was Rs.5.42, 5.29 and
5.00 respectively. The average>daily.consumption of paddy
straw'by the animal'on diet C, B and A was 6.91, 6.10 and
7.19 kg respectively and the cost was Rs.3.04, 2,68 and 3.16
respectively. Thus the total cost of the feed for a day}for
an animal in group C, B and A was Rs.8.46, 7.97 and 8.16

respectively. The income per day derived over the cost of
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the feed for an animal on diet C, B and A was Rs.3.46, 3.57
and 4.12 respectively. The income over thé feed cost was
gfeater by an amount of Re.0.66 per ahimal per day for the
‘group receiving coffee husk at 20 per cent level as compared
to those getting no coffee husk in the ration. By feeding
coffee husk at 10 per cent level this amount get reduced to
Re.0.11 per animal per day as compared to the animals in

the control group.

The cost of feed (roughage plus concentrate) for pro-
ducing one kg of milk by an animal on diet C, B and A was
Rs.1.42, 1.38 and 1.33 respectively. This indicated that the
cost of the feed for producing one kg of milk was less by
Re.0.09 and 0.04 for the animals on diet A and B respectively

as compared to those on diet C.
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DISCUSSION

The world consumption of almost three million tonnes
of coffee meant about two million tonnes of husks which con-
tain caffeine, proteinous matter and other substances valuabl
for animal feeding (Rao and Natarajan, 1974). The present
study was undertaken in order to get detailed information on
the use of coffee husk for milk production by feeding the
material at 0, 10 and 20 per cent levels in the ration of

dairy cows.

The results obtained during the course of the experi-

ment are discussed below.

The chemical composition of the coffee husk (Table 3)
revealed that it contains 7.58 and 30.05 per cent of crude
protein and crude fibre respectively. The percentage of
crude protein and crude fibre for Arabica and Robusta cherry
have béen reported to be 9.2, 39.1 and 9,0 and 38.0 respect-
ively (Rao and Natarajan, 197k4).

The quantities of crude'protein, crude fibre and ether
extract present in the three concentrate mixtures A, B and C

used for the experiment were found to be almost identical.

From the data presented in Table 8 it was found that

the body weight of animals both in the control and treatment
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produced 36.8 kg more milk than those in the control group.
No significant difference in milk production was noticed

due to treatmentse.

The analysis of the data pertaining to the total
quantity of butter fat produced by cows on different treat-
ments showed no significant difference dué to treatments.
The cows receiving diet C, B and A produced 59.95, 54.35 and.
60.13 kg of butter fat respectively. The quality of milk
with reference to the percentage of fat remained normal for

all the treatments.

wWhen the total milk production was converted into
four per cent. fat-corrected milk, the animals on diet C, B
and A produced 1393.13, 1293.29 and 1410.55 kg respectively.
Animals receiving 20 per cent coffee husk produced slightly
mofe quantity of fat-corrected milk than those on thé other
two groups. The analysis of the data revealed no significant

difference due to treatments.

The treatments had no effect on the percentage of
total solids in milk; All the cows gave milk containing the
normal percentage of total solids. The quantity of total
solids for the animals on diet C, B and A was 171.76, 163.30
and 171.57 kg respectively. The dietary treatments had no

effect on total solids yiéld.
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No significant difference was noticed either on the
solids-not-fat percentage in the milk or the total quantity
of total solids-not-fat produced by animals on the three

dietary treatments.

The animals getting 0, 10 and 20 per cent coffee husk
in the ration produced 1377.72, 1292.64 and 1374.90 kg of
total solids-corrected midk. However, no significant diffe-

rence due to treatments was noticed.

The analysis of blood samples for blood values like
haemoglobin content, packed cell volume and total erythro-
cyte count indicated that all animals enjoyed normal physio-
logical status. The blood values obtained during the course
of the experiment werewithin the normal range reported for

healthy cows.

The data relating to some of the physical and chemical
constants such as melting point, iodine number and saponifi-
cation value of butter fat indicated that the values were
normal and within the range, for all cows included in the

study and no significant difference due to treatments.

The milk production and the quality of the milk re=-
mained the same for all the animals included for the study

and no significant difference was noticed due to treatments.
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The dairy merit (%) based on the efficiency of feed
conversion for the animals on group C, B and A was 21.17,
19.66 and 22.21 respectively. The dairy merit was found to
be less for animals on diet B, due to reduced milk product-

ion and greater feed consumption.

The cows receiving ration C, B and A produced a daily
average of 5.96, 5.77 and 6.14 kg of milk respectively. The
'da1ly consumption of concentrate by an animal in group C, B
“and A was 4.34, L.41 and L.1b gespectlvely. When the value
of the paddy straw consumed by the animals was includad in
the feed cost it worked out to be Rs.8.46, 7,97 and 8.16 per
day for an animal in group C, B and A respectively. The
total cost of the feed for producing one kg of milk on diet
C, B and A was Rs.1.42, 1,38 and 1.33 respectively. This
indicated that the cost of the feed for producing one kg
milk was less by nine and four paise for the animals getting
20 per cent and 10 per cent coffee husk in the ration as

compared to those not getting coffee husk in the ration.

The inferences drawn above indicate that coffee husk
can profitably be incorporated in the ration of dairy cows

up to 20 per cent level without any deleterious effect.
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ABSTRACT

An investigation was carriedkout to find out
the feeding value of coffee husk for milk prbduction
in cows uéing a total of nine Sindhi x Jersey cross
bred cows, divided in2to tHree groups of three animals
each. The experiment was for a period of 90 days.
Coffee husk was included in the concentrate mixture
at 0, 10 and 20 per cent levels. A switch-over design

was used for the experiment.

Coffee husk fed at 10 and 20 per cent levels in
the concentrate ration did not significantly influence
the body weight of animals. The total milk production
of the animals getting coffee husk in the ration did
not significantly differ from that of the animals on
the contrél diet. The percéntage of fat in milk, the
total duantity of milk™fat produced, thé amount of four
per cent fat-corrected milk,:the percentage of total
solids, the amount of total éolids in milk, percentage
of solids-not-=fat, total quantity of solidﬁ-not-fat
and the amount of solids-corrected milk remained the
same for all the three groups of animals included
for the study and no significant differehces were

noticed due to treatments.



The physiological status of the cows in all the

groups was normal and satisfactory.

No significant difference due to treatments was
noticed in some of the physical and chemical constants

of butter fate.

The dairy merit (percentage) based on efficiency
of feed conversion was less for animals getting ten per
cent coffee husk due to the reduced milk producfion and

the greater feed consumption.

The total cost of feed for producing one kg
milk was Rs.1.42, 1.38 and 1.33 for animals'getting
0, 10 and 20 per cent coffee husk in the concentrate

mixture respectively.

It was concluded that coffee husk upto 20 per
cent level can profitably be incorporated in the

concentrate mixture of dairy cows.



