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Economy in formulation of rations for milch aninmals
is the key-stone for profitable dairying, more so in a country
1ike Indfia wvhere grains and groundmuts are in great demamd
for mman nutrition,

Sunflowver (Helianthus annuus) has its origin 1n latin
Amorica and is an important 45 to 50 per cent edidble oil
¥ielding crop in places of temperate climate like U S 5 |,
Bulgaria, iumania, Canada et¢. The oil is having none
cholesterol and anticholesterol properties., Sunflover has
not received much attention in India as the varjeties other
than "ussian varieties were low in ofl and are highly susceptie
ble for virus, The @ussian varieties of Sunflower, being
drought resistant with ghort periods of growth (85 to 110 days)
ooupled vith a capacity to grov in sandy loams and black loamsg
are being adwocated for cultivation, since 1960«70 after
suceessful trials, by Indian Council of Agricultural esearch.
Further it is observed that sSunflower crop could be fitted
into varieties of cropping patterns, in different regions
of the eountry without displacing any major crop. sunflower
ean also grov as an inter-erop along with long duration crops
1ike gsugareane, Sunflower appears to have a distinet future
in dryland Agriculture as compared to the traditional oil
erops of the country, In yiclding oil per hectare, Sune
flower s distinctly superior to other oil seed crops in



India. Vniink, Peredavik and Armavirski J-3497 varieties
of ixssian origin are found to be suitable for Southern
states,

Since sunflover could be cultivated throughout the
year in southern states, a erash programme, for the rapid
expansion of area under crop in the States of Andhra Pradesh,
Tani lnadu and Karnatakag 18 under implementation. Tho cene-
tral Govermment visualises the potentialities for increasing
gsunflovwer area in southern 3tates to about one million
hectares by the end of fifth five year plan,

Eventhough groundnut cake protein works out to be
eheaper in dairy rations, on unit protein basis in cotparison
vith the other gources of proteing 4t 13 becoming inerezsingly
difficult to procure the same vith reasonable price due to
lower production and greater demand, Though sunflower cake
48 oouparatively lower in protein than groundmut cake, it
48 likely to be available in plenty, especially in the
Seuthern states of our eountry, consequent to the implenene
tation of Govermmental Plans to bring more area under Sunflower
erops as a major source of oil due to its edidle o1l amd
added economic advantages.

Henee an attempt was made in this investigation to
stuly the utility value of sunflower cake replacing groundnut



¢ake protein in eoncentrate mixture of mileh aninals with
Sunflower cake protein at one-thind, twoe-thnirds and hundred
per cent levels by way of assessing the effects of replace-
ment with sunflower cake on milk yield, fat yield, four per
cent fat ecorrected milk yleld and percentages of fat cnd
8NFe An attempt was also made to observe the changes 4in
palatability, water consumption, body weights of the aninals
and also the presence of any pathological eonst!tuents of
urine as a consequence of feedinr Sunflower cake, Further
an attempt alsoc wvas made to work out the cost economics of
groundnut cake replacement with Sunflower cake,



AEVIBW OF LITE ATU E
Composition of sunflower Seed, Cake and Meals

Barle ot al. (1969) stated that the hull of the Sune
flover seed was primarily cellilose, lignin and pentosans.
The hull lipids and proteins differed in composition from
the corresponding kernel content,

Kavardakov (1970) reported 15,12 per cent protein
17,2 per cent fibre amd 3,14 per cent fat in Sunflove: real,

Dharampal Singh (1971) observad that the oil content
wvas 12,1 per cent in decorticated sunflower cake and 12,2
per cent in undecorticated sunflower cake, He further

reported 37.1 and 20,5 per cent protein in decorticated
and undecorticated sunflower cake respectively,

Govind im0 @t al, (1972) noticed that the oil content
in sunflower cake obtained from whole seed was 11.88 per cent
and the protein content was 3l.11 per cent,

Pustovit et gl, (1972) reported that the seed of
modern Soviet Varieties of sunflower contained oil between
85,9 and 62,5 per cent and protein betveen 21,5 and 23,6
per cent, rurther they stated that many of the essential
anino acids were higher in sunflowver protein than in protein
of peas, vheat anl maise, Values for methionine, tryptophan



and Arginine were found higher im sunflower than soyabean
protein,

Tamaehar gt gl. (1972) reported 12,1 per cent and
11,5 per cent oil eontent in decorticated and undecorticated
Junflover cakes respectively, The total protein content was
found to be 37.1 per cent in decorticated sunflower cale and

8043 per cent in undecorticated sunflower geed cake, They
also reported 14,56 per cent crude fibre in decortieated

Sunflower geed cake and 37,9 per cent in undecorticated
Sunflowver sesd cake,

Chatrapati (1973) cbserved 41,0 per cent of protein
in expeller extracted suanflower meal and 46,8 per cent in
golvent extracted sunflowe: meal, He has also reported
7.6 per cent and 2,9 per cent ether extract in expeller
and solvent extracted sunflower seed meals respectively,
He further stated that the expeller sunflover seed meal
contained 13,0 per cent eruie fibre and also reported
11,0 per cent erude fibre in solvent extracted sunflowver
secd meal,

Yousuf Ald Khan st gl, (1973) have reported the conpoe
siticn of nev strains of Indian Sunflowver seed varieties
BC 68414 (Peredavikeef Russian origin) and EC 68418(Armavirskij-
8607«0f Russian origin), They reperted that the oil eonteat



ranged from 35,3 to 46,3 per cent, Purtrer they stated that
the protein content ranged from 17,2 to 23,3 per cent,
Bffect of processings

Morrison gt gl, (1953) stated that the processing
eonditions employed in production of Sunflower seed 0il meal
were shown to affect the mutritive value of the meal, The
putritive value of the meal increased as the processing
temperatures were lowered. sunflower seed oil meal of
equivalent nutritive value to solvent extracted soyabean

0il meal was produced by lovering the processing temperae
tures from 840°F. in the cooker to 200°F.

Shankov gt al, .(1954) stated that feeding 3 kg. of
unflower cake per head daily, to cows in third and fifth
lastation receiving grass as basic fodder, resulted in a
0,47 per cent increase in butter fat content of milk,

Gulkhov and Mordovina (1985) reported that replaecing
a part of grain in the dasic ration by chick peas or Sune
flowver eake (about 110 grams fed per kg, milk produced)
vesulted in a slight inerease in protein content and butter

fat percentage and some decrease in sodium and potassiwm



devels of the milk, They further reported tnat the quality
of butter was not affected,

Klain gt al, (1956) stated that a complete replacement
of soyabean 01l meal vwith sunflowver seed oil meal, in ehick
starter rations, markedly deereased growth, The addition
of lysine improved growth considerably but d4id not quite
restore it to that given by soyabean oil meal ration. lysine
appeared to be the main, if not the only limiting amino aeid,

in the rations containing high levels of sunflower seed oil
neal,

Morsov and Borisenko (1966) observed that feeding of
more than 1,80 kilograms of Sunflower seed cake per covw
daily, in addition to a basic ration of maize, adversely
affectod the taste and eonsisteney of butter. The deterice
ration in the gquality of the butter was particularly noticeadle
vhen the quantity was raised to 3 kilograms per head daily.

The butter vas soft, sticky and had a pronounced feed flavour,

Kedasva (1089) reported feeding 3 or 6 kilograms of
sunflover seed cake in eoncentrate rations, that the mean
milk yields in the experimental pericds were 5.9 per cent
%o 9,6 por cent less than the preliminary period in whieh
sanfiover geed cake was not fed in the eoncentrate rations,
Purther he lhtd that there wvas no significant effect on



the Somposition oF quality of whole dried milk even after
storing upto two years.

Starodubecev (1960) stated that there wvas no significant
ehange in fat content of milk by feeding sunflower secd cake
in the experimental groups but milk protein rose from 3,41
and 3,46 per ecent in the preliminary period to 3,49 ard 3,67
per cent, The increase of milk protein was not econcniesal,
as 1% wvas obtained by a large increase of protein intake,

Peteu and Calotoiu (1965) noticed satisfactory gains in
1ive weight and efficiency of feed eonversion in young
Rumanian bulls of 8 to 18 months of age with the inclusion
of sunflowver meal in the rations.

fioberts and McKirdy (19656) reported that on inclusion

of sunflower seed oil in rations of dulloecks there was more
effieient conversion of feed than in the ease of other diets,
Digestidility of crude fat in the diet was less with Sune
flover seed oil inclusion in the ration than with other fats,

Tkacev gt gl, (1966) stated that there was no signifi-
eant difference detween groups in milk yield or intake of
food units per litre of milk on feeding sunflower oil meal
prepared by hydraulie and expeller process, They farther
Teperted that the young groving pigs given the low temperature



0il cake utilised digestible N of the feed and Ca and P
better than other civen the same amounts of high temperature
01l eake,

Sreckovie (1967) reperted that Sunflower meal can

replace soyabsan meal as a source of vegetable protein for
plgse

Earle gt al. (1969) stated that the amino acid compoe
sition of sunflower kernel protein suggested that the meal
zay be a valuable ingredient,

Silveira gt gl. (1969) studied the effect of Sunflower
0il meal as a sudstitute for soyadboan meal in rations for
broilers. The inereass in the Sunflover seed meal content
4n the rations tended to decrease the weight gains and
sonvergion rate,

,. Cait and iose (1970) observed that the hen-day egg
ﬂuﬂiw vas slightly reduced vhen either Sunflower seed
meal replaced 100 per eent of soyabean meal protein, amd
feed required for dosen eggs was increased dy only Sunflower
seed meal when used at this dietary level, sSupplemental
iysine slightly improved feed efficiency vhen diets eone

tained Sunflower seed pul.

faleev (1970) from trials lasting 3 years stavropel
fine wooled vethers were given sunflower seed meals extracted



at 108%zr 130°C. reperted that there vas little difference
in 1ive veight or fineness of woocl, Meal extracted at the
hgh temperature gave wool wvith greater tensile strength
and a fleece with more suint,

Stevart gt gl, (1970) infused 500 ml, of 156 per cent
Sunflower oil emulsion into a Jersey cow, and observed
parallel inerease in the fat and protein contents of nmilk
vith simultaneous decrease in lactose content, There was

an increase of 8 per cent in linoleic acid content at seeond
poat infusion milking, Consequently there was an increase

in unsaturated fatty acids in milk fat., The appcarance of
large extra alveolar fat droplets, 3 to 85 mierons in diameter
and the prolonged effect of infusion, milk fat composition
vas eonsidered as indication that the emulsion wvas cleared
from the bloed nti‘on and stored as milk fat precursors

until they could be used for the formation of milk fat by

the secreting alveolar cells.

Smorodin and gkorobogatyh (1971) reported that dn
62 days daily live weight gains were 1880, 1037 and 650 to
700 grams vith urea, Sunflover cake and protein defieient
diets and dressing perceatages were 51,8 and 83,6 with
urea and sunflover cake in male dlack pied cattle,



Ocokoljic gt al., (1974) with 80 Priesian cows ina 4 X4
latin square experimeat with 20 days periocds anmd 4 rations
shoved that there was no significant difference in the four
per eent FCM yields, fat tests and percentages of total
solids due to the inelusion of Sunflower seed meal in the
rations.

Seerley ot al, (1974) evaluated Sunflower meal as a
replacement for soyabean meal in cornegsoyabean meal diets
for gwine and rats, Experiments with doth swine and rats
showed that supplementation of Sunflower neal diets with
1ysine vas essential foP good animal performance since the
Sunflowver meal was lower in lysine than soyabean meal even-
though higher in methionine than soyabean meal,



MATELJALS AND METHODS

A Swelvewveek fecding experiment, with the incorporation
of sunflower cake, in concentrate mixtures at one-third,
two-thirds and hundred per cent protein levels, replacing co-

rresponding quantities of groundnut cake proteing was conducted
vith lactating Murrah buffaloes arranged in 4 X 4 1latin

lqwo. design,

Bight lactating Murrah buffaloes ranging in body weights
grom 418 to 492 kilograms were selected for this experinent
from the herd of dairy experimental station, iajeniranagar,
belonging to andhra Pradesh Agricultural University,iyderabad,
These animals were in the rance of 37 to 89 days of lactation
period with an average of 68 days., The Murrah buffaloes
wero divided into four groups with twvo animals arranged in
each group so that the weekly averages of the two animals in
regpect of milk yield, fat test and solids-not-fat percentage
were seen comparable with each other in that group with
aegligidble differences, as was shown in Tablel.

Zesdp and Feedings

Morriscont's feeding standards modified by Sen (1964)

for Indian eattle vwere adopted to caleulate the maintenance
requirements of each animal, Ten kilograms of paragrass and



Table 1, Particulars of the lactating Murrah buffaloes of the
groups selected for the experiment
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Sl, Animal Body lacta- Stage of “o8kly  Weekly

No. No, weight tion lactation yﬁfj ,f:}n Fat  SJN.P.
(kg) (Wo,) (days) (kg) (kg) (%) (1)
groupel
1 18 472 4 73 82,10 2,81 5,30 10,03
2 74 A8 g 60 52,20 2,77 5436 0490
Total 887 133 104,30 5.58 10,75 19.93
Average 443,85 €.5 52,15 2,79 5,38 9.66
droun-11
1 41 4@ 4 81 38,80 2,81 5,77 0.94
g 98 431 g &7 .90 1,96 4,90 10,24
Total 900 48 78.70 4.20 10,67 20.18
Averase 480 M 20.85 2,10 5.34 10,09
groun=-I11
1 760 488 s 84 67.20 3.26 5,66 10,22
2 e88 480 3 83 86,50 3,45 6,11 10,18
Total 968 13 113.70 6.71  11.77 20,40
AVerage 481 8.8 66,88 396 §.80 10,80
group-I¥
1 47 438 2 87 43,40 2,30 5,48 10,10
2 718 498 4 80 41,10 2,86 6,82 10,85
Om-~“m0“mwwmmwnm-“”mw~—.m
Total o7 186 33.80 ‘o“ 11,64 ﬁ.ﬂ
Aversge  463.8 63 41,76 2.43  56.88 10,18
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three kilograms of green berseen were fod to each animal in
sddition to gd Jibitum feeding of mixed hay, since the mized
hay was of poor quality, to ensure ths intake of maintenance
Tequirements, one kilogram of eorresponding experimental
Tation of the concerned experimental period was given to

the animal. The quantities of feeds and fodder offered

took eare of the nutrieats, bulk, dry matter requiremeats,
vitanin A requirements and other unindentified grass juiee
fcmu' .emidorod necessary. sSeientific feeding principles
of the ruminants and the mormal feeding practices vere observed
in feeding the rations to the experimental animals,

EXperimenta) Concentrate tions:

The eoncentrate mixtures with their levels of ingredie
oents used in this experiment were presented in Table 2,

The concentrate rations were gpecifically formulated
with maise to meet the requirements of unidentified lactation
factor(s) of grain for production purposes. In all the four
rations formulated the levels of vheat bdran, mineral mixture
and common salt were the same, Whereas the levels of maise
were loversd progressively with the progressive replacenent
of groundnut eake protein duly with the simultaneous substi-
tution in large quantities of sunflower cake to formulate



trate r
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Table 2, Poreonng: composition of experimental concen-
ations

Fations
Ingredient t TEeesesseses woeesses
A B C D
————. —— P —— = iR it
Maize (ocrushed) 36 = 23 17
Groundaut cake 42 28 14 -
Sunflover ecake - 20 40 60
Wheat bran 20 20 20 0
Mineral mixture 8 2 8 8
Cemmon salt 1 | 1 3
Total 100 100 100 100
Caleulated CP$ 21,03 21,88 2,43 21,6
Caleulated DCPS 17,83 18,288 18,73 19,18

Calsulated TDNS 74.91 76,60 76,08 76.68
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isonitrogencus rationsy since these sizable quantitics of
Sunflewer cake contributed to the TDN values as well
facilitating the reduetion in maige levels in the rations,
Fation A was a conventional eoncentrate mixture without
Sunflover cake., In rations B, C and D, the grouninut cake
protein was replaced at one~third, two-thinrds and hundred
per eent protein levels respectively and substitution was
done with sueh quantities of sunflower cake in all these

three rations so as to ensure isonitrogenous mature of the
Tations, The caleculated values of TDN and DCP of all the
four experimental rations vere almest similar, These rations
were fed in accordance to the milk production of the experie
mental animals at the rate of 1 kilogram concentrate mixture
for every £ kilograms of milk produced.

lapagement of the Apimglss

All the experimental animals vere stall fed during the

experimental period, Just before milking, the daily alle~
wanos of concentrates was fed twice in a day in equal
quantities. The resdiness and the speed with which the
animals have eaten the concentrates was observed every-day.
The green grass was offered both in the morning and eveaing

4n Swo instalments., Water was offered gd Jibitug four
tines a day,
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The animals vere milked twice daily, at 3,30 a,n, and
3:30 peas To stimulate *let-down’' phenomenon, the calves
vere allowved to suckle the dams for two minutes and pest
milking suekling wvas not alloved, At each milking, 1%
was assuned that calf may consume about half a kilogras
of milk during suckling and the same quantity was added to
the milk yleld recorded after each milking,

Hethod g,

The experiment vas eonducted for a total period of
twelve veeks including four one~week preliminary periods
that intervene the four experimental periods, The prelie
ainary period of one~week in each case of feeding a ration
was observed to ward off residual effects of the previous
ration, At the end of the experiment every group received
all the four experimental rations vwith an experimental
period of twoeweeks duration for eseh ration,

M1k fat and SNP percentages vere estimated da‘ly with
the morning and evening individual anizal sasples., 4lk
fat test wvas nade by Gerber method and the H7F wms Sl
1ated as per l.3.1. procelures, PFram the =ilk and f38
yields of the animals, four per cent PO ws caleulsted
uging Caine’s formula,



The experimental animals were veighed for three conse~
cutive days in a week between 12,00 noon and 1,00 pm, and
the average weight of three days of each animal was taken
as the average veight of that animal during that week by
Tounding off the deeimals,

Water consumption was noticed by visual ocbservation
and the animals vere given the vater in buekets,

The urine woided in the morning was ¢ollected frcu eash
animal onee in every week and examined for the presence of
pathological eonstitusats of urine,

Proximate analysis of the feed ingredients usoed in the
experimental concentrate rations vas earried out as por the
procedures laid down by A,0.AeCe The mutritive value of the
four experizental concentrate miztures was calsulated ueing
the ooncerned digestion eoceffieients and the caleulated
proximate principles of the concentrate mixtures,

Eeonomical aspects of the rations employed were stulied
basing on the prevailing market rates of the comcerned
feclds,

Statistical amalysis of the data wms carTied out ia
sosordante vith Snedecor and Coctwon (1967),



FBSULTS AND DISCUSSION

The proximate principles of the ingredients that
constitute the experimental eoncentrate rations were pree
sented in Table 3. The crude protein content of sunflower
cake was about three-fourths to the value of groundnut cake
protein, The total ash content of sSunflower cake was 9,7
per cent and the aecid insoludle ash was 2,68 per cent.

The erule fibre content of sunflower cake was 15,50 per
cent and was about three times more than that of groundnut
ecake used, The NFE content was 30,64 per cent wvherecas the
NFE content of groundnut cake was 40,32 per cent,

The calculated digestible principles of the ingredients
used {n the experimental rations were shown in Table 4. The
percentage of digestidle erude protein of snnnoﬁor cake
used was found to be four«fifths in value to that of
groundnut eake used, The TDN value of Sunflower cake used
appeared to be a little more than that of maise used.

The proximate composition of the experimental rations
wvere shown in Table 8, The erude protein and érude fibre
contents of these rations were in accordance with I.8.Y.
r’qmrnonto speaified for compounded feeds for cattle,

The ether extract, the crude fibre and the total ash .
pereentages in the rations increased and the percentage of



Table 3, percentage eamposition of the feed ingredieats

used in the experimental concentrate rations
(on oven dry basis)
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Sufte y

Groundout heat
Principle Maize cake f::::; dbran

..“Mm-.m-..c R O e G G W
crude protein (%) 7.08 30,84 31.02 P.18
Ether extraet (%) 4,50 984 13,4 2,01
crude fidbre (%) .77 4,78 15,80 10,2
Nitrogen free extract(%) 84,41 40,38 0,64 73,93
Total ash (%) 1.24 5,68 0.70 4,65
Total 100,00 100,00 100,00 100,00
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¢ Acid insoluble ash in Sunflower cake: 2,68 per cent



Table 4. Digestible principles of the ingredients used in the Experimental rations

Ll -

Mai ze Groundnut cake Sunflower cake Wheat bran
Prineiple - - -
Digestion Per cent Digestion Per cent Digestion Per cent Digestion Per cent
coefficie digesti- coeffieci- digesti- coeffici- digesti- coeffici- digesti-
ent ble ent ble ent ble ent ble
Crude protein 85 3,89 90 35.86 92 28.54 77 7.02
Ether extract 82 3,69 o7 9.26 90 11.82 a3 1.27
Crude fibre 76 2,11 10 0.48 26 4,03 0 2,06
Nitrogen free extract 76 64,15 81 20,56 71 21.75 84 62,10

-

roN 78.45 77.71 80.92 74.04




- Table 8, Proximate gomposition of the experinental
etoncentrate rations (oven dry basis)
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tations
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A B C D

mm-..m. A s - - - - -e @ T aDay
Crude protein () 21,03 22,23 21,43 21,63
Bther extract (%) 6,98 7,01 8,03 9,08
Crude fibre (%) 5.02 7.' 90“ 11,83
Nitrogen frec extraet (%) 61,88 56,70 82,11 47.53
Total ash (%) 6,69 7,78 8,87 9,96

Total 100,00 100,00 100,00 100,00
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of ”re.m: g 2 per cent FCM yields and avera
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Experimental
m
itens Groupel Group=II Group-III GroupeIV

FLrst peried (14 davs) lation-s_ration:3_isticn-c__ationcd
1. Milk yleld (kg) 21 Tt
3, 4 per cent FOM (kg) o e 8,78 12,90 10,12
4, Pat test (%) . 196,30 277,99 219,44
5, SNF (%) .68 8,42 6,10 6.98
S PN 10,37 10,19 10.35 10,16
f!sfl.;nﬁie‘.ﬂﬁ.%!ﬂ fation=D__‘ation-A__.ation=B___‘ation=C_

° yield

2" Fot Held (k) W40 17080 18770  178.60
3, 4 per cent FCM (kg) 305.16 220, s 3510
s et i . 09 233,38 252,04
6, SNF (%) L 10,81 10,27 10,25 10,13
Ihird period(14 days) ;ation=C__ation-D__Tation=A___-ation-B_
1. Milk yield (kg) 224

2, Fat yleld (kg) e I e T
3. 4 per cent FCH (kg) 312,02  242.71  967.20  271.80
4, Fat test (%) 6.71 6 . .
5 S“F g ® .“ 7.& 6.78
Fourth period(l4 days) .ation-3__:ation=C__.ation-D__ ‘ation=A_
1, M1k yield (kg) 231,00 180,80
2. Fat yield (kg) 14.88 9.76 eee T
3, 4 rr cent FCM (kg) 314,80 206,456 261,34 290,61
4, Fat test (%) 6.45 6.48 6,86 6,46

8, SNP (%) 9,91 9.87 9.83 9.94
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NFE in the rations 'doerund progressively with the substi-
Sution of sunflover cake in inereased quantities to replace
groundnut cake protein at differeat levels in the rations,

The tchl milk, fat, four per cent FCM yield and the
&Verages of percentages of fat and SNP of animal groups

during the four experimental periods; were presented im
Table 6,

Mk Xield

Milk yield in kilograms in each experimental animal
group was presented in Table 7 and the statistical analysis
of variance of milk yields was presented in Table 8,

During the first, second, thind and fourth experimental
periods with rations Ay D, C and B fed to group I the total
milk yields were 216,10, 215,40, 834,30 and 231,00 kilograms
respectively. In group II the total milk ylelds werse 168,10,
170,80, 169,90 and 150,50 kilograms during the four experi-
mental periods vith rations B, A, D and C respectively, With
rations C, B, A and D fed to group IIT, the milk yields were
£11,60, 187,70, 178,60 and 183,10 kilograms respectively
duriag the respective four periods of the experiment, The
milk yields vere 160,10, 178,60, 103,80 and 212,40 kilograms
4n group IV during the first, seeond, third and fourth



Table 7, Milk yield 4n kilograms in each experimental

growp
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Fourth period a0 130,80, A28, Zhao
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Table 8, Analysis of variance of milk yields
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Degrees

Source of variation fro::ou .‘2:,:‘; .:;::. F value
TRt cees fenceeReSRes ane Senesee creecetetees e s oREEs cae e oe
Due %o periods 3 83,03 27, 0,00
Due to groups 3 686R,76 2287.859 7.00'
Due to treatments E 260,83 83.51 0. 27

Error 6 1816,64 302,80
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* gignificant at 6f level



exporimental periods with rations Dy Cy B and A respectively,
edmparison of the milk yields of the groups vith onc another

1% vae observed that there was much variation of the ~4lk
yields during all the periods of experiment. On the other
Mo in each group on gonparison of the milk ylelds of

different periods, with d1fferent rations, the: e was not
much variation to be seen,

On statistical analysis of milk yields, no significant
difference was observed among the milk yields of the experie
mental periods as well as due to rations, within each
group, Tkacev gt gl. (1966) stated that there vas no signi-
ficant difference between groups in milk yield on feeding
Sunflowe:r o1l meal prepared by hydraulie and expeller processes,
S8i¢nificant difference was observed among groups whiech also
existed arong groups with regard to milk ylelds when animals

were grouped at the ecommencement of the experiment,

£at Yleld,
Fat yield in kilograms in each experimental animal

group was presented in Table © and the statistical analysis
of variance of fat yields was shown in Table 10,

puring the first, second, third and fourth experircental
periods vith rations A, Dy C and B fed to gToup T the total
‘.‘ ”.Ml vere 13038. u.‘o. 15.06 .nd 1‘.88 ulogm.



Table 9, Fat yiold 4n kilograms in each experimental

EToup
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Table 10, Analysis of variance of fat yields
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Source of variation :gg: s smare ¥ value
PSS iSRS —_—
Due to periods 3 11,53 3,84 3,87
Due to groups 3 34,88 11,53  10.77
Due to treatments 3 0.48 0.16 0.18
Brror 6 6,43 1,07
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Fespectively, In group 11, the total fat ylelds were 8,78,
10,68, 11,66 and 9476 kilograms during the four -or: esponding
experinmental periods with rations B, A, D and C respectively.
With rations C, B, A and D fed to group II1, the fat yiolds
woro 12,90, 14,84, 13,06 and 12,56 kilograms reapectively
during the respective four periods of the axperiment. The
fat yields were 10,12, 12,10, 13,00 and 13,72 kilograms

in group IV during the fivst, seconl thi-d amd fourth experi-
mental periods regpectively with rations D, C, B amd A
respoctivaly. On comparison of the fat yields of the groups
wvitl: one another it can be ohbserved that there was nuch
variation in the fat yields during all the periods of the
experiment, Whereas, in each group, on eamparison of the
fat ylelds of different periods, with different rations,
there was not much variation to be observed,

On statistical analysis of fat ylelds no significant
d4fforence wvas observed among the fat ylelds of the oxporie
mental pariods as vell as due to rations, within each
group, Jignificant difference was observel among groupsg
which was also existed amcng groups in respect of fat ylelds
when the animals were grouped at the conmencement of the

experiment.



T t rect elds

Pour per cent fat corrected milk yield in each oxpori-
mental animal group was presented in Table 11 and the statis-

ti6al analysis of variance for the same was presented in
Table 12,

During the first, second, third and fourth oxperimental
periods vith rations A, D, C and B fed to group I the total
four per cent FCM ylelds were 270,49, 305,16, 313,92 and
314480 kilograms respectively, In group 11 the total four
per cent FCM ylelds were 196,30, 220,00, 242,71 and 806.4°
kilograms during the four experimental periods, with rations
By Ay D and C respectively, With rations C, B, A and D fod
to group 111 the four per cent FCM yields were 277.99,
258,38, 267,20 and 261,34 kilograms respectively during
the respective four periods of the expsriment., The four
per cent FCM yields were 219,44, 262,94, 271,80 and 200,61
kilograms in group IV during the first, second, third and
fourth experimental periods with rations D, C, B ad A
respectively, On comparison of the four per cent FCM yields
ef the groups with one another it can be observed that there
was mueh variation of the four per cent FCM ylelds during all
the periods of the experiment, On the other hand, in each
groupy on eomparison of the four per cent FCM yields of the



(o:ch poriod Groupel Groupelr GroupeIIT Group=Iv

e =

Second pertod r}%&ﬁ% -;%g—,%- "i%&”f
™ard period rabfadt. L., 2T ZLm.
Fourth pertod rﬁ{%% FRtisns  Fatiseer

Table 12, Analysis of variance of four per cent FCM
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Due to periods 3 2649,49 883,16 1.7
Due to groups 3 14202,63 4734,21 9.64°
Due to treatments 3 237.46 79.18 0.16
ErTor & 844,08 490,68
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¢ Significant at 8f level



different Periods, with different rations, there was not

Wueh variation to de noticed,

0on statistical analysis of four per cent FCM yields no
significant difforence was observed among the four per cent
FCM yields of the experimental periods, as well as, due to
the rations with in each groupv. Ocokoljie et gl. (1974)
showed that there was no significant difference in the four
per cent PCM yields due to inclusion of sunflower seed meal
in the rations. However significant difference was observed
Qmong groups, which also existed among .groupa with regard
to four per cent PCM yields when animals were selected and
grouped at the commencement of the experiment.

Bat Test:

The average fat test in each experimental animal group
wvag presented in Table 13 and the statistical analysis of
variance of fat percentages wvas shown in Table 14,

During the first, second, third and fourth experimental
periods with rations A, D, C and B fed to group I, the
averages of fat percentages vere 5,68, 6.49, 6,71 ad
6,45 respectively, In group 17, the averages of fat pere
centages vere 5,48, 6,25, 6,86 and 6,48 during the four
experimental periods respectively wvith rations By Ay D and
¢ respectively. With rations Cy By A and D fed to group nx“ |

Lo 335
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Table 13
* m.:{‘:;:;; of fat test in each experimental

(each period Croupel Qroupe 3
14 days) Toup=I1 Group~ITI  Group~IV
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Table 14, Analysis of variance of averages of fat tests

gource of variation :o:;f;: .m:f olean Fvalue
TR < inie - SRR T ——
Due to periocds 3 23629 792,00 7.4
Due S0 groups 3 910,76 303,89 6.%"
Due te treatments 3 64.71 21,57 0.46
Rrro? & 876,08 46,01
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s¢ gignificant at 1f level
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the averages of fat percentages were 6.10y 7.67y 7.32 and

6.86 respectively during the respective four periods of
the experiment, e

6,77, 6,72 and 6

2Verages of fat percentages vere 5,98,
«46 in group IV during the rirst, second,
thdrd and fourth experimental periods respectively with
rations D, C, B and & respectively, On comparfson of the
averages of the fat percentages of groups and of the experi-
mental periods 1t can be observed that the.e was much variae-
tion in the averages of fat percentages. On the other hamd
in eaeh group, on comparison of the averages of fat percen-
tages with different rations there was not much variation to
be noticed,

On statistical analysis of the averages of fat percene
tages no significant difference was observed among the
averages of fat percentages due to rations, within ea¢h
group, Staroduboev (1960) stated that there was no signie
fiecant chanre in fat content of milk by feeding Sunflower
cake to the cows., Ocokoljic et al, (1974) stated that
there was no significant difference in the fat tests due
to inclusion of Sunflower seed meal in the rations fed
to Friesian cows. But significant difference was observed
among groups in respect of averages of fat percentages,
which existed among groups, vhen animals were grouped at
the nuﬁnoaont of the experiment, Highly significant



A

d4fference was observed anong periods, But in milk yields,
fat ylelds, four per cent rcy yields, there was no signifie

eant vartation among the periods in all the groups., 'hereas
thp fat test had mighly significant variation indfecating

strong negative correlation between milk yield and fat test.

aNote ts

The averages of solidsenot-fat percentages in each
experimental animal group were presented in Table 15 amd
the statistical analysis of variance of the averages of

solidsenot-fat percentages was presented in Table 16,

During the first, second, thi.d and fourth experimental
periods with rations A, D, C and B fed to group I, the
averages of solids-not-fat percentages were 10.57, 10,31,
10,17 and 9,91 respectively, In group YI the averages of
solidsenot-fat percentages were 10,19, 10,27, 10¢19 and
0,87 during the four experimental periods respectively
with rations By A, D and C respectively, With rations C,
By A and D fed to group ITI the averages of solids-notefat
percentages vere 10,35, 10,25, 9,95 and 9,52 respectively
during the respective four periods of the experiment, The
averages of solidsenot-fat percentages were 10,16, 10,13,
20,08 and 9,94 in group IV during the first, second, third
and fourth experimental periods respectively with ratioas
Dy Cy B and A respectively., On comparison of the averages



Table 15, T™he avera
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Table 16, 4Analysis of variance of the averages of SNF

percentages
Docrees sum of 4
Source of variation n:fd - ';“.“" ,"‘m“‘“ P value
*®
Due to ”r’d. 3 306,09 102,30 12,23
Due to groups 3 59,10 19,70 2435
Due to treatments 3 11,72 3,91 0.46
Errer 6 80,15 8.36
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*¢ gegnificant at 1§ level



ot “n‘”n“'f“ percentages of different periocds it was
observed that there was Variation of the averages of solids-

aot-fat percentages., on the othor hand, in each group, on

suparison of the averages of solidsenot-fat percentages,

with different rations and groups, not much variation was
noticed,

On statistical analysis of the averages of solids-note
fat percentages no significant difference was observed azong
the averages of solids-not-fat percentages due to rations and
among different groups. Ocokoljiec et al. (1974) stated that
there was no significant difference in the fat tests and
percentages of total-golids due to inclusion of sSunflower
seod meal in the rations fed to Friesian cows, In this
investigation significant difference vas observed during
the different periods of the experiment,

There were no appreciable changes in the body weights
of the animals during the experimental periods with different
experimental rations as shown in Table 17.

The economie aspects of the experimental econcentrate
rations, with the prevailing market rates at the tice of
this investigation, as influenced by the inclusion of Sune
flover seed cake at different levels were presented in
Table 18, On comparison with the cost of conventional



Table 17, Weekly average body weights of the Animals during experimental periods
Animal ¥o. 18 na a 92 760 658 &7 772
- T T tkeY (k&) (k&) (kg) (kg) (k) (ke) (kg)
Initial weight 472 415 469 431 482 480 435 492
mgm Fation-B rat - ration=-D
Second week 472 415 470 430 495 481 438 493
Third week 474 414 472 428 500 483 438 495
Lation-D Fation-i Lation-B iation-C
Fifth week 471 432 471 430 493 477 433 493
Sixth week 472 434 469 420 488 £74 430 490
Tation-< Sation=D tation-A ——lation=B _
Eighth week 478 435 485 454 486 484 434 510
Kinth week 430 438 500 440 496 496 43 515
_Fationeh _ration=C Fation-D __Iatlon-A
Eleventh wveek 490 434 508 448 492 491 432 521
Twelth week 492 438 806 448 493 493 433 520




Table 18, Cost of concentrate rations used in this experimeant
Cost of Tation-

g Ingredient in redjent 222004 faticnd __ __hatonC fation=D
No. per gquintal® Jtv. Cost Jty. Cost Qty. Cost Qty. Cost

( 8.) (kg) ( 50) (kg) (is.) (kg) (is.) (kg) (5se)
l. Maisze 185,00 35 64,75 29 53.66 23 42,58 17 Jl.45
2. Groundnut cake 150,00 42 63,00 28 42,00 14 21,00 - -
3. Sunflower cake 100,00 - - 20 20,00 40 42,00 60 60,00
4, Vheat bran 90,00 20 18,00 20 18,00 20 18,00 20 18,00
5, Mineral mixture** 409,00 2 8.00 2 8,00 2 8,00 2 8,00
6. Common salt 25,00 1 0.256 ) § 0.8 1 0.25 ) § 0.85
Total 100 164,00 100 141,90 100 120,80 100 117.70
Cost per unit DCP in the ration 8.64 7.76 6,93 6.14
Cost per unit TDN in the ration 2,06 1.88 .71 1.53

® As per the prevailing market rates at the time of this invest: ation

e¢ Supermindiff of M/s, Boots Pure Drug Co., (India) Linited,



Goncentrate ration, a net saving of :s,36.30 per quintal of
the eoncentrate mixture was obgserved in the preparation of
the ration which eontained cent per cent replacement of
gFou'dnut cake protein with Sunflower cake protein. For
one-third and two-thirds replacement of groundnut cake protein
with Sunflover cake protein, the eost of the ration was
proportionately decreased und the net savings oxpected are
78e12,10 and 24,20 per quintal of the concsntrate mixture
respectively. When progressive replacement of groundnut
cake protein had taken place with the substitution of Sune
flower cake in order to formulate i:onitrogenous rations,
reduetions in the quantities of maisze and groundnut cake
were in fixed proportions, For every twenty units substi-
tution of Sunflower cake in conventional concentrate ration,
there was a reduction of six units of maize and fourteen
units of groundnut cake protein, On calculation it vas
obgerved that for overy unit quantity of inelusion of
sunflower cake by way of substitution in ‘eonvontional
oonﬁontruto ration, there vas a saving of 0,3 mts of maisze
and 0,7 units of groundnut cake.

when water was offered ad libitun to all the animals
throughout the periods of experimentation no worthenoting
variations in quantities of water consumed by them were
observed, The examination of urine d14 not reveal the



presence of any Pathological constituents throughout the
experimental periods,

Milk secretion s such a delicate physiological process
vhieh vill be affected izmediately within a day due to any
@ITOrs in fecds and feeding. The ration vhich contained
only Sunflower eake as the protein supplement was utiliged
apparently by the animals with equal effic’eney in maintaining
production and gross composition of milk as that of convene
tional eoncentrate mixture, As the milk yield, fat and
solids-not-fat percentages remained unehanged throughout
the experimental period due to rations, it h 4 becoms an
indirect evidence that there was probably no disturbance
in rumen metabolisr of buffaloes during the period of
experimentation even with the ration that contained Sunflover
cake as the sole protein supplement. Taparia (1969) reported
that the change in rumen fermentation pattern with a shift
in acetate, propiomate ratio will not only affect the fat
percentage but also the soldds-note=fat percentage of nilk

to a certain extent,

The buffaloes have adjusted to the changes of rations
within a short intervening preliminary periods of one week,

whiech fact vas arrived at due to absence of variations in
milk yield, fat and solids-notefat percentag:s throughout

_ N\ 24\6 -
4, @, A. ‘?.,‘w,
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the experimental persods, Madgal (1966) in a reviev cited
that the buffaloes take less time to adjust for a change

0 a nev ration, It was observed that the animals when fed
vith the ration which contained Sunflower cake solely have
not eaten the ration readily and took comparatively more
time to elear up the quantities offered indjcating that the
Sunflower cake was less acceptable anl palatable to the
animals than groundnut cake, But the rations with tho
combination of groundnut cake and Sunflower cake were
readily eaten with the same acceptab!lity as observed in

the case of conventional concentrate mixture,



SUMMALY AND CONCLUSIONS

An investization vas nade by conducting a twelve week
Oxperiment with lactating Murrah buffaloes to findout the
effects of replacement of groundnut eake protein in econe
eentrate mixture with sunflower cake protein at one-thind,
Swothirds ard hundred per cent protein levels; on the
yields of milk, fat, four per cent fat corrected milk and
on the percentages of fat and solids-not-fat,

The inclusion of .unflower cake replaeing hundred per
cent groundnut cake protein in goncentrate mixture appears
to have no significant effect in buffaloes, under the experi-
mental conditions on milk yield, fat yield, four per cent
fat eorrected milk yield, fat and solids-not-fat percentages.

The buffaloes have readily eaten the eoncentrate
rations vhich contained the combination of Sunflower cake
protein ani groundnut cake protein, with equal appetite
exhibited by the animals vhieh received conventional cone
centrate mixture, The buffaloes vhen fed with a ration
vhieh contained Sunflower cake golely have not eaten the
ration readily and took camparatively more time to clear
up the thmu offered indicating that the sunflower
cake vas less palatable to the animals than the groundmut

oake,



water consumption by the experimental animals was
nomal throughout the period, FNo pathological constituents
vere observed in the urine of the experimental animals
throughout the period, There was no loss or gain in body

weights of the experimental animals throughout the period
of experimentation,

Hundred per cent replacement of groundnut cake protein
vith the sunflover cake protein in the concentrate mixture
resulted in the reduction of the cost of concentrate mixture
By 8,363/~ per tonne. For every unit inclusion of sSunflower
eake by way of substitution, replacing groundnut cake, in
eonventional concentrate ration, there was a saving of 0.3
units of maize and 0,7 units of groundnut cake protein,

This being a preliminary investigation to findout

the utility value of sunflower cake in lactating Murrah
duffaloes further trials under the same experimental
conditions and feeding Tegieme, are necessary for inference
and eonfyrmation of these observations recordad during this

1nwbat1¢uilop.
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