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AHSTRACT

Three complete teeds vere formulated vasing (1)
miacd yrass hay meal (MGH, control), (2) Sunflower straw
mee SS5M) and (3) Sunflower bhead meal (SHM) as salo
@oearce of roughage (501) and processed into mash, These
teo o wore tested on Nellore sheoap in a 180 days growth
trial involving 18 ram lambs (4 in each group) and a
metabolic trial dinvolving 9 rvamu (3 from each group of
grocsth trial), using a completety randomized design, to
a5 the growth rate, tood officiency and nutrient
utilization, At the end of the cxperiment, 2 rams from
vach group were slaughtercd  to sgtudy the carcass

characteristics.

The average daily qgains were not significantly
different among the three treatments though the feed
efficiency was higher on feed containing MGH, the cost of
feced per kg live weight was lower on feed 3 containing

SHm,
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Voluntary intake of «dry matter was comparablce
on  all the feeds. Significantly higher (P< 0.05)
digestibilities of nitrogen-free extract were recorded on
feed 3 containing SHM, Dry matter, organic matter, ether
vxtract, crude protein and crude fibre digestibilities
teocorded were not significantly different among  the
toeeds, Positive nitrogen, caleium and  phosphorus

Lalances were recorded on all the three complete feeds.

The dressing poercentages of  carcasses weroe
higher on feed 3 either on live weight basis or on empty
bo oy weight basis. The feod containing SHM showed higher
Boone @ meat ratios and lower odible : non-edible organs

tLrag than the other two Loeodin.,

These results suggested that SSM and SHM can be
utcd as sole source of roughaqe in place of MGH in the
tormulation of complete fcoeds for sheep without affecting

ti- growth rate and nutricent utilization.
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CHAPTER I

INTRODUCTION

In developing countries like India, where there
is  severe  shortage of  feoedstufts,  ruminants  mainly
sul.o1sts  on crop residues  and  other agro-industrial
by -products. An estimated quantity of 417 million tonnes
o1 crop residues are produced annually in our country
(iv .sila, 198%) which are capable of supplying 5.69 kg
dry matter, 0,343 kg crude pnotein and 2,81 kg TON per
adule livestock unit  per  day, However, these aro
1tcificiently utilized by cuminants because of higher
ligmin content, poor digestibility of fibrous fractions
aret low nitrogen content apart from low dentiy,
Therctore, any attempt to improve the nutritive value of
these residues alone or in combination with concentrates

woald be of mueh practical and cconomical value,

The intake and digestibility of crop residucs
may  be increased by reducing particle size by grinding
e oancorporating in complete fecds, Rearing livestock
on complete feeds will have practical importance as it
roeduces  labour requirement, roeduces wastages, ensures
uniform supply of balanced nutrients to the rumen
mivrosrganisms and increases production by converting the
PO quality} non-edible Ly-products into highly

nutritious animal products.
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Over 3 lakh ha. is under sunflower (Helianthus

anrus) cultivation in India, of which Andhra Pradesh
Sttt alone contributes 28,000 ha. About one tonne each
ol sunflower straw and sunflower heads (capitalum after
receying sceds) are estimated to be available from every
Lhecrare of sunflower crop overy year as a renaovable
rescurce (Anonymous, 1985). Huge quantities of these
matcerials are being thrownout cither as waste or usced as

titouood in some villages.,

Hence, an attoempt was  made to  formulate
oo nlete feeds utilizing suntflower straw and sunflowoer
b i Jas sole sourcoe ot roughage in place of
trodttionally used mixed grass hay along with other
loeally available by-products and waste materials and to
test these feeds on sheep for voluntary intake, growth
tate, feed efficiency, nutricnt utilization and carcass
Characteristics.  An attoemplt was also made to assess the

cunt uf processing and cost of complete feeds.
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CHAPTER 11

REVIEW OF LITERATURE

2.1 UTILIZATION OF SUNFLOWER PLANT BY-PRODUCTS AS

ROUGHAGE SOURCE IN RUMINANT RATIONS :

Crop residues form a potential source of energy
tor livestock. Sunflower straw  and  heads  (Capitulum
after removing seeds) can be usod as roughage source in

ruaninants.

Marx (1974) fed suntflower forage to Holstein
caives and obtained daily weirqght gain of 0,97 Kg/day in
antnals fed with sunflower silage as against 1,05 kg/day

in animals fed alfalfa silage,

Sunflower heads contained ash, 11,80; 1lignin, 12,00;
protein, 12.50;  lipids, 1.90; unsaponified lipid, 1.40;
Storals, 1.05; glycosides, U,76; pectic substances,
I1.48% per cent and after hydrolysis galacturonic acid,
4.0 galactose, 3.40; glucose 1,70; arabinose, 0,13
sybose, 0.70 and rhamnose, 21,00 per cent (Edress et al,,
1976). Sheafer (1976) reported that sunflower silage

violds as much as DM as corn silage when harvested at

bloom but the feeding value was less than corn silage.,

when sunflower stalks chopped to 1 and 5 em (L
95.4; crude protein, 2.0; tat, 2.0; ash, 4.5; fibre, 57.9
and nitrogen free extract, 33.6 per cent and gross

energy, 4.3 Kcal/kg DM) and fed to 3 precoce sheep, mean
3
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daily intake was 23.05 g/kyg 0.75 body weight and
digyestibilities were DM, 42.,4; orgyanic matter 49.8; fat,
7h.06; fibre, 43.1 and NFE 62.9 por cent. The calculated
t+eding value was 0.31 Scandinavian feed units/kg. During
ti.> trial the sheep lost nitrogen and minerals (Gomez

Cabrera, 1977).

Rai and Shukla (1977} fed unchaffed winteor
sunflower fodder as sole ration tor Kankrej bullocks and
recorded dry matter intake of 2,1 kqg/100 kg body weight;
drgestibility coefficients ot 70.%3, 82,80, 51.%0 and
/4.16 for crude protein, vther oxtract, crude fibre and
nitrogen free extract, respectively and DCP, 7.15 and
O, 64.37 per cent, The animals were on  positive

nitrogen, calcium and phosphorus balances,

Saltykova (1977) studied the effect of fecding
suntlower heads in precoce cwe lambs by feeding threc

Yoods e Tl' without sunflower heads (control ration); TZ'

with 0.5 kg sunflower heads roeplacing 0.20 kg hay and Ty
with 0.3% kg heads to replace 0,20 kg straw. Weight gain
and yield of wool were 15.8 to 31.5 per cent and 9.4 to
6.3 per cent greater with T, and T3 than with Ty Wool
taken from the side was 11.43 to 12.78 per cent stronge:
with the test diets i.e., T, and Ty. He inferred that
the improved values of sunflower heads was due to high

content of trace elements, upto 183 mg/kg air-dry matter

of sunflower heads. He suggested a daily allowance of



3% to 500 g of sunflower hcads per animal.

Flores et al. (1978) fed chopped sunflower
staiks to appetite to sheep, without or with a supplement
of 100 g soyabean o0il meal with vitamins and minerals, or
arter treatment with NaOn solution and the addition of
supplements and observed dJdaily DM intake of 23,0, 21.6
atud 34,9 g/kg 0.75 body weight, apparent digestibilities
ol H0, 92 and 51 per cent tor organic matter and 43, 64

il 49 per cent for crude protean, respectively.,

Megultey and Schingoethe (1980) compared the
tveding value of whole plant sunflower silage with that
ot corn sgilage as the sole feed in lactating Holsteins,
Cows fed sunflower silage produced less milk (22.4 Vs,
Zu.h kag/day) and showed greater fat, less protein, less

total solids and less fat corrceoted milk,

Shvechikova (1981) fed cows with control ration
{«..ntalning maize silage, mixced grauss, legume hay, barley
Straw, wheat meal and driced cqgg white) and three types of
poolleted mixture with sunflower wastes (containing the
stems and flower heads) 50, 25 und 40 per cent, oil seod
wastes 25, 50 or 40 per cent, while seed wastes 15, 15 o
20 per cent and dried beet 10, 10 or 0 per cent,
respectively.  The respective average daily milk yield
was 12.5, 14.8, 15.7 and 15.6 kg, milk fat content was
3.54, 3.67, 3.70 and 3.71 per cent and protein content

was 3.28, 3.19, 3.39 and 3.30 per cent.



6

Thomas et al. (1982 a) fed concentrate/silage

diets (CP 13%) with lucerne/grass or sunflower silage at
40 por cent to Holstein cows. Dailly silage DM intake
(8.3 to 8.4 kg) and milk yield (7.5 to 7.7 kg) were
similar for both diets, Milk tat content was lower with
sunflower than with grass/lucerne silage (3.2 Vs, 3.6%)
but protein content was not aftected. Thomas et al.
(1942 b) studied digestion and focding value of sunflower
s1lge in beef steers in cumparison with that of lucorne-
gr.=s silage., They observaed yreater DM intakes by steers
fv-0 on sunflower silage and was attributed to the higher
L¥ and lower ADF concentration of the sunflower silage
divie compared with the lucerne - grass silage diet.
Stoors given sunflower silage required slightly more dry
mat ter per kg gain than did steers given lucerne - grass

sriage (5.84 compared with 5.72 kg).

Boiko et al. (1984) studied the feeding valuc
ot sunflower plants (Zhmykhit) cut at the stage of waxy
ripeness, with young bulls.  7The control group was given
40 per cent concentrate, 55 per cent beet pulp and 5 per
cent straw and molasses. The test group was given a foed
mixture with 20 per cent concentrate, 20 per cent
Zhaykhit and the other feeds as in the control group.
During the trial period of 120 days each group had taken
on average 1,000 feed units and 842 of digestible protein.
Average daily body weight gain was 933 and 901 g for the

control and test groups, respectively, and the feed
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conversion efficiency was 9.0 and 9.3 feed units per kg

giin,

Seiler (1984) studied the chemical composition
of different varieties of suntflower and reported that
crude protein contents generally decreased with
increasing plant maturity., Calcium, magnesium and
potassium contents of leat and feed were above the
nutritionally adequate levels ot 2 to 5, 2 and 8 g/kg,
respectively, Stem and lecaf phosphorus content was
sub-optimal for high producing ruminants in all species

enrcept Helianthus arzonensis,

Hubbel et al. (198%) found significantly higher
milk yield and solids corrvcted milk in a group of cows
given sunflower silage compared to another group given
¢oorn silage. There was no significant difference in mean

datly dry matter intake betvoeen the two groups.

Sunflower hecads were used as sole source of
roughage (50%) in complete fecds {mash and pellets) fov
shcecep and compared with conventional type of feeding
(concentrate mixture 200 g/day  and paddy straw ad
libitum). The results indicated higher digestibilities of
all nutrients, balances of nitrogen, calcium and
phosphorus and DCP and TDN values with complete rations
than the control ration, The concentration of all
nitrogen fractions and TVFA were significantly higher on

corplete rations than control ration (Gowd, 1986).
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Reddy (1986) formulatced three complete rations

using (1) sunflower straw (50%), (2) sunflower straw
(30:) + subabul meal (20%) and (3) paddy straw (50%) and
tested on crossbred bulls for nutrient utilization and
rumen fermentation pattern. He recorded higher
dicestibilities for DM, OM, and CF and higher values for
all the nitrogen fractions (except Lood and protozoal N)
in the rumen liquor on the ration containing sunflower

straw as sole roughage source.

Reddy et al. (19806) 1cd nunflower heads meal at
48,50 per cent level in complete mash diets for sheep and
reenrded higher DM, OM and NFE digestibilities; calcium
ami phosphorus balances and DCP and TDN values than the
control diet containing mixed grass hay as roughage

BN A A G
2.2 EFFECT OF COMPLETE FEEDS ON NUTRIENT UTILIZATION

The concept of [fcoeding complete feeds to
livestock is quite recent and is becoming popular. The
uise:  of complete feed is uan efficient method for
controlling the ratios of the various feed ingredients
and nutrients, for administering minute amounts of

ingredients and ingredients that are not palatable.

Complete mixed feceds have the potential
advantages of providing uniform fceed at all times for all
animals in a pen, minimising labour requirements and

maximising automation (Rakes, 1969).
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Bhattacharya and Poervez (1973) reported no
signiticant differences in the digestibilities of various
nutvients with the urea (0, 1 and 2%) supplemented
rations containing 50 per cent wheat straw or barley hay
compared to their respective controls containing soyabean
mital  as  sole protein supploment, However, the crude
fibre, energy and ether oxtract digestibilities tended to
inerease on urea supplementation but nitrogen rotoent i
and  metabolizable encryy values  did  not Jitre:

Srgniticantly among treatments,

Complete fecdiny syutem envisages blending of
forages/agricultural wastes, concentrates, minerals and
vitamin  supplements in o balunced ration and thio
provides a way of avoiding andividual preferences o
calsting with conventiona!l feeding systems (Coppock et

al., 1974).

Very good results could be achieved with
coaplete diets containing large amounts of waste roughago
by a favourable combination of physical processing of
fveds, with methods of  stimulating rumen  bacterial
activity and an appropriate nmethod of feeding., Complete
1oeds are widely used on large scale forms for cattle and
sheep for fattening and milk production in almost all

Fany Huropean countrics (Fodosny, 1975),

In complete feeding system, with simultaneous

ingestion of forage and concentrate, farmers could design
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diects of high energy concentration without the problem of

actdosis (Journet and Remond, 1976).

Palfii et al. (1970) fvod 3 groups of sheep with
concentrates and green feed or a complete feed mixture
containing 30 per cent ground straw in loose or pelleted
forms and reported the average daily gains of 115, 20
ana 157 g and 9.6, 6.1 and 8.2 feed units for each ky

werght gatned, At slaughter the yield of carcass was

44.4, 46.8 and 45.4 per cent for the three treatments,

Gill (1979) indicated the importance of
relative inclusion rates of fourage and concentrates in
determining the response to more oven distribution of

nlr Lents input,

Feeding of sheep kept in stalls on complete
tood mixture reduced the rcaring time of high-class lambs
i thereby  decreased the expenditure  on feeds

{Fvethovskil and Stashchenko, 1982).

Patel and Sharma (1983) reported that intake of
straw, concentrates and total dry matter was 6.67 and
5.7% kg; 6.83 and 10.18 kg and 13.51 and 15.96 Kkgq,
tepeetively, on 50 ¢ 50 and 65, sLraw to concentrate
rati1os, The digestibilities of dry matter, organic
matter and nitroéen-free extract were increased (P<0.05)
and intakes of total digestible nutrients and digestible
crude protein were higher (P<0.01) on high concentrate

ration.
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In a feeding experiment with crossbred calves,

Rediy and Reddy (1983 a) observed 8.3 and 64.2 per cent
lncrease in growth rate, respectively on complete feed
mash and pellets containing 68 per cent forest grass
compared to control ration containing concentrate mixture
and fores£ grass. In another study, Reddy and Reddy
(19483 b)) observed signifacantly increase in  milk
production in crossbred cows without any effect on milk
Lat poercentage on complete  feeds (mash and  pelloets)
contuining 47.5 per cent forest qrass as compared to
conventional ratio containing ad libitum chopped hybrid
naprer yreen fodder and concentrvate mixture at the rate

ot 1 kg for every 2.5 kg milk production,

Laxminarayana and Hceddy  (1986) formulated
cong lete feeds (Mash and petlet) with woodpulp waste as
roughage source (48.5%) and compared with a conventional
ration containing 1.5 kg concentrate mixture and
urca-mollasses enriched woodpulp waste ad libitum in
crossbred calves, Complete fecds improved the voluntary
int.ake, digestibilities of Cp, CF and EE, nitrogen
balance, DCP and TDN values than the conventional type of

feading,

Reddy et al. (1986) compared complete feeds
{mash and pellets) containing wheat straw as sole
roughage source (50%) with conventional ration containing
concentrate mixture 200 g per day per animal and ad

lihitum urea-mollases enriched wheat straw in sheep and
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viserved higher values for DM intuke, digestibilities of
4ll nutrients, balances of N, calcium and phosphorus and
cuncentrations of all nitrogen fractions and TVFA in

raven fluid of animals fed on complete feeds,
2.3 GROWTH AND FEED EFFICIFNCY IN SHEEP :

Orskov et al. (1971) sntudied the effect of ad
libitum intake of diets varying in protein from 11,0 to
19.4 per cent on the perfurmance and body composition at
drtterent live weights in lambs.  The mean voluntary foed
corcsumptlon was less at all wesqghts for the lambs given
i per cent protein than those on other diots. Average
Aty gain on low, medium aad high protein diets was 191,
2 i and 330 g for malen and 177,225 and 301 g for
Lo vades, Intake of fecd per kg gain for the whole
croeriment  increased with increased live weight until
slaughter and the feed c¢fticicncy was higher at higher
pre teln intake. Patnayak (1971) observed the effects of
Lutormittent energy restriction on growth rate and feed
vtiichkency in sheep and obscrved that the lambs fed to
anpetite gained significantly  taster  than  those on
restricted feeding., Younmas ol al. (1973) studied the
eftfect of different levels of cnergy intake by altering
roughage to concentrate ratio to rations of fattening
lusbbs. The lambs were given 31.1, 42.4 and 54.4 per cent
of dry matter as concentrate: and obtained an average

da1ly gain of 87, 119 and 116 g, respectively.
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Craddock et al. (1974) studied the efrfcct o1

feoeding 2 dietary protein levels (1005 and 13.5%8) and
divtary energy levels (50 : S0 and 80 : 20 ratio of
concentrate  to  roughage) in  sheep and found that
tacreasing protein levels resulted in high average daily
giins and improved fceed efficiencies.  PFeed efficiency
improved as energy levels increased and the average daily
gain was 0.20 and 0.19 kg and the feed required per kg

gt was 9.37 and 8.24 kg, roespectively.,

Pilla et al. (19/%) tud diets supplying 2900 o
S Keal ME/Zkg and 18, 1 o1 12 per cent crude protein
lovels to sheep. They found Lhat groups given the diet
containing more energy gaincd 23% to 250 g daily against
219 to 222 g with less cnergy and the feed intake was
l.wer on high energy diet. Protein content had little
vitect on growth rate or food conversion, but the amount
ot protein used per unit of qgrowth was high in the group:

tea high protein diets.

Calatoiu et al. (1977) studied the extent of
raughage component in the feed for intensive fattening of
l.inbs and concluded that 30 to 40 parts of lucerne hay ¢+
2o wr 30 parts of maize cobn, 3% parts concentrate and 5
arts minerals and vitamins in dict would give an average
daily gain of 15% to 165 g with an intake of 6.0 to 6.5

f.,-d units/kg gain.

Kulik et al. (1978) studied the productivity of

young sheep which were fod to appetite on 4 complete
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pulleted diets each having 40 per cent straw and 48, 42,
3% and 29 per cent grass mcal o+ 11, 17, 24 and 30 per
cuvnt concentrate and observed average daily gains  of
112.7, 131.3, 154.9 and 177.1 g und feed intakes of 8.63,

7.9l, 6.89 or 6.22 feed units/kg gain, respectively.

Sastry and Mahajan (1978) gave shecp chopped
«~l-wver hay + rye grass (! : 2 ratio) with or without
concentrate supplementation and roported a 60 per cent
increase in weight gain when roughages were supplemented

with concentrate.

Ali et al. (1979) tcd Muzaffarnagari lambs on
Jrets with a ME content of 1.8, 2.0, 2.1 or 2.3 Mcal per
Ly teed. The proportion of c¢oncentrate to roughage
i fered among diets but DCP levels were nat altered. Tt
v wbserved that lambs ftod 2.0, 2.1 or 2.3 Mcal/kg feaed
teok 345, 193 or 137 days to attain a body weight of 25
g and lambs fed 1.8 Mcal/kqg did not gain beyond 30 kg

even after 471 days.

Maheswari and Patnayak {1981) studied the
growth and efficiency of nalive and crossbred lambs under
2 levels of energy and protein and concluded that
cousumption of DCP and TDN in the ratio of 8.5 at an
intake level of 3 g DCP per kg live weight produced

highest growth.,

Reddy and Reddy (1981) fed four complete mash

rations containing c¢rop residues and agro-industria!l
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by-praducts to Deccani sheep and recorded ADG of 43 to 5]

g and feed per kg gain of 11.37 to 14.07 kg,

Growth rate and utilization of nutrients at 2
lovels of feed intake were studied in crossbred kids by
Jarxishan et al. (1982). The first group of animals were
t« 1 300 grams concentrate + 200 g of wheat straw to maot
Lt digestible protein reguirements as per the Morrison
tivnn ) standards.  Sccond group ot animals were fed 450 g
o1 voncentrate mixture 200 g of vyheat straw to supply
merc DCP othan group I.  The average daily gain was 4}
g/aay for the first group whereas it vas 71 g/day for
Kids recelving approximately one and half times more
antrionts (group II),., The gquantity of dry matter and DCP
ot unit gain in body weiqght wai less tor the later group

u.i the retention of nitrogen in group I1  was

significantly (P<0.01) higher than that of group I,

Schgal ¢t al. (1983) studied the feced lot

o formance of Sonadi and 1ts crosses with Dorset and

surflock by feeding two ralions containing roughage o

concentrate ratio of 50 : 50 and 30 : 70 and found that
f

protein content higher than 13.8 per cent was of little

u.- to the growing lambs.

Vahidulla (1984) fed four  isonitrogenous
complete feeds replacing groundnut cake nitrogen with
koobabul leaf meal nitrogen at 0, 33, 67 and 100 per cent

levels to Nellore lambs and recorded average daily qair
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of 72 to 93 g and feed per gain of 7.69 to 9,11 kg.

Joji Reddy and Reddy (1985 a) fed Nellore lambs
with complete feeds (mash Vs.pcllet) containing sorghum
straw or mixed grass hay and compared with a group
matntained on grazing., They recorded ADG to 55 to 58 g
o onash o and 86 to 92 g on pellets as against 56 g on
gracing. Dry matter intake per kg of gain was 9.68 to

16U.39 for pellets and 12.4% to 12,77 for mash rations.

Srinivasa Rao ct al. (1986) fed four complete
rations containing 40 and %0 per cent of untreated and 1
o7 coent urea treated paddy straw along with 60 and S0
faor cent concentrates  and  recorded no  significant
ditterence in average daily gain (77 to 106 g) but higher
(P10.0%) feed efficiency was obscerved in lambs fed the
cemplete ration containing 60 per cent concentrate and 40
per cent untreated paddy straw.  The average cost of
fci-iing the lambs per kg weight gain ranged from Rs.7.24
te .59 in different groups of animals fed with the four

Cf(,‘:.pl,etc rdtions.
2.4 CARCASS CHARACTER1STICS IN SHEEP @

Hammond (1932) reported that the various
compounds of the body of shecp differed from breed to
breed especially between carly maturing and late maturing
one. Late maturing  Dbrecds registered a lighter
proportion of the organs due to differences 1in carcass

percentages between late and carly maturing types.
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Vais (1964) recorded that age and body weight
did not affect the relative weight of the major meat cuts

of the mutton marines.

Kulkarni et al. (1905) stated that the bone and
muscle percentage varied significantly among the breeds
«wier Mandya was superior comparcd to Bikanari crossed with
Magra and Magra type sheep.  Thoey also observed that the
dressing per cent among Mandya to be significantly higher

a5 compared to Bikanari Magra and Magra breeds,

Pillai (196¢) recurded  that  the average
percentages of muscle and bone were 64.25 and 19,07,

tenpectively, in adult Mandya deoep,

Field et al. (19¢7) in their study on
Rosbouillet, Columbia and Corricdale lambs recorded that
teoavier rams had a higher dresnsing percentage than light

t o bs,  Kinsman (1967) statcd that light welght lambs had

l.wer dressing percentages,

Osman and Shafei (1967) observed that the leg,
oan and rack, respectively, formed 26.9, 13.1 and 14.4
o:r vent when the slaughter woerght was 34.23 kg among

Sinlan desert sheep.

Lohse and Kallweit (1968) have indicated tha:
the carcasses consisted of 60 per cent lean, 25 per cent
fat and 15 per cent bone, thus giving lean to fat ratic

of 1 : 0.42 in black headed mutton fat lambs of Germany.
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Furiher, they reported an average dressing per cent of 45

1n the above breed,

Oliver and Carpecnter (1968) reported that an
Luorease in bone weight Wl accompanied by a
l.roportionate increase in lean weight in lambs. Rouse ot
al. (1968) observed that thue por cent lean of the carcass
renmained constant while the per vent fat increased with
corresponding decrease of bone with an increase in live

worght among Texas and California lambs.

Chatterjee ct al. (1969) reported that in
1o et of Bannur lambg and noae-annur lanbs radsed ando
¢inilar conditions of management the average dressing
poercentages were 53 and 48 when their slaughter weights
wiere 29,0 and 20.4 kg, respectively.  They also reported
trat. the wholesale cut porcentages for leg, loin and
+eulder were 34, 13 and 27, reupectively, for non-Bannur
livbs, According to them, the values for scparable lean,
i.ne and fat, respectively, were 46.15, 23.95 and 26.50
o cent in Bannur lambs  an o against the corroesponding

1ogures of 50,50, 31.36 and 15,904 per cent in others,

Adam et al. (1970) observed the mecan carcass
percentages for lean, fat and bone to be 53.5, 30,3 and
16.2 respectively, on physical useparation in crossbr

Kacbouillet rams.

Lambuth et al. (1970) reported that heavier

slaughter weight Hamphire black face cross lambs had «
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higher per cent total fat traim and a lower per cent bone

tiian lighter slaughter weight groups.

Tiwari et al. (1973) rovealed that the average
dressing percentage was 39.5 at 6 months of age and 40.5

4t 9 months in Malpura type male lambs of Rajasthan,

Accardi et al. (197%) studied the differences
in meat characteristics of Barbari and Berrichon lambs
ond faound that the carcass yiold was 55 nrr cent for the

tormer and 57.7 per ocont for the latter.,

Mansour (1976) 1oported the efficiency ot
cacrgy utilization for growth of certain body components
in relation to level of foeeding in sheop when the
metabolizable energy intake wan 2,04, 2.61 and 3.18 Mcal
po 1 day, It was observed that raising the daily intak.

~etabolizable energy from 2,04 to 2,61 Mcal per day
rosulted in reduction in the amount of metabolizable
vnerqgy required per kg gain, ompty body weight, carcass
ar muscle  tissue by 149, e and 11 per  cent,
joonpectively., No gain in Lone growth was observed due to
increase in energy intake and muscle responded slightly
Lo increase in daily intake ot c¢nergy while fatty tissuc

was markedly affected.

Younis et al. (1975) studied the effect of
piane of nutrition on feed lot performance and carcass
traits of sheep by feeding at 100, 75, 50, 40 or 30 per

cent of Morrison standards (1959) and observed that
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reduced planes of nutrition resulted in significantly
lover dressing percentage. However, the fat content of
9-1v-11 rib cut was maximum in sheep fed higher planes of

natrition (i.e,, 100%).

Katiyar et al. (1977) observed that the
ditterence in carcass characteristics and the proportion
ot muscle, bone and separable fat under 4 diets, varying
1n roughage to concentrate ratia, was not significant,
Fraso et oal. (1978) fed 3 groups of sheep with complete
cracontional s feed alone or 1o o 20 per cent ot it
poptacad by olive pulp cenaduc and noted that thoe groups

dra not differ in carcass yicld or proportion of carcass

cuts or of lean, fat and bone 1 different cuts.

Mahuyuddin (1979) fod  lambs  on  different
ratonsg and slaughtered at dirferent live weights and
franni that increased slaughtor weight increased dressing
Lvercentage.  Heavier carcass yicelded a smaller proportion
<1 mascular cuts and larqger proportion of rack, loin,

vy t and flank.

Prasad et al. (1980) reported 44 and 43 as the
dressing percentage in yearling crossbred males after 90
days: of feeding, when they were given  additionasl
ceneentrates in different forms as against the control
groeup receiving no  concentrate  where the dressing
percentage was 38.02. The bonce meat ratios were 1:2.49,

1:2.44 and 1:2.20 for the groups receiving concentrates

and control, respectively.
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Khan et al. (1981) vreported the dressing
porcentage to be about 56.3 on empty body weight basis in
Wicaffarnagari crossbred  sheep. Among the different

cats, they observed leg ta bLie heaviest of all followed by

taoulder, loin, ribchop, brest, neck and flank.

Prasad et al. (19431) conducted on new apparel
weal  and  superior carpet  wool  strain of  sheep and
1oported the dressing percent Lo be 44.13 and 49.14 per
cont, respectively, for the two straing, the welghts of
{4 toin, rack, shoulder awd breast and shank were 1,33,
l.ol; U.36, 0.41; 0.46, 0.%6; 0.92, 1.02 and 0.66, 0.82

g, respectively, for the above mentioned two strains,

Gailli (1982) t¢d  tSndan  desert sheep with

coiferent roughage to concentrate ratio of 100 @ 0, 7%

., %0 ¢ 50 and 25 : 7% and notoed that the sheep gilven
rore concentrates produced hueavier carcasses with more
ln meat but the carcass composition was similar in all

I groups.

Krishna Mohan and Charyulu (1983) studied the
carcasyu characteristics 10 crons-bred ram lambs fed
complete rations having concentrate to roughage ratio o
Liy 2 40 and S50 : 50. Thuey wobserved no significand
diftference in dressing percentage and proportion of bone,

meat and fat in the carcassces of the two groups.

Joji Reddy and Reddy (1985 b) observed

increased dressing percentage and edible organ weights in
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sheep  fed  pelleted  feeds  containing mixed grass
Lay/sorghum straw  (463%) as  voughage source than  the

covrresponding mash rations and grazing groups.



CHAPHIR 1N

MATERIALS AND METHODS



CHAPTER 111

MATERIALS AND METHODS

3.1 EXPERIMENTAL FEEDS :

The following crop residues and foed
maredionts were used in the preparation of complete  foeds.

Suntlower straw (Halianthus annus), sunflower heads,

miwu+d  grass  hay (mainly comprising of Heteropogon

contartus  and  Sehima  nuervosum), groundnut cake, rice

podashiings, wheat bran and wmolasoen,
3.1.1 Processing of Experimental Feeds

Sunflower straw and sunflower heads (Capitulum
attor removing seeds) were obtarned from the  Sunflowver
Pe oarch Station, Andhra Pradesh Agricultural University,
Ropendranagar, Hyderabad-14, The sunflower straw and
suntlower heads were dried 1n shade, ground in a hammer
mill separately using o 5 mm sieve and designated as
cont lover straw meal {(SSM) and sunflower head meal (SHM),
ruespectively, The experimentul teods used in the present
study were: 1, complete [fved (mash) with 50 per cent
mixed grass hay (MGH, control), 2. Ccmplete feed (mash)
withh 90 per cent SSM and 3. Complcete feed (mash) with S0

pur cent SHM,

The experimental fecds were proportioned in 100
kg batches as per the formulac (Table 1) excluding
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Table 1 : Percentage composition of complete feeds

24

lingredients

Complete foeds

e e v e e e e A e W WA e TR Ve AW e B W M e e N e

S e e e e e e - i . e M ma e em s e mm e e h e e e e e . WM A e m W L We R MR e e e

Dased gqrass hay
sunflower straw
Santlower heads
Gioundnut cake

bree polishings

Whoat bran

Monoral mixture

Conamon salt

erimlx. @ 10 g/Qtl.

Total

1 2

S0 .0 -
- 50.0
2.0 20.0
H.0 8.0
10,0 10.0
1o, 0 10.0
0.5 0.5
1.0 1.0
0.5 0.5
100.0 100.0

1.0

4.5

loovimix @ A+D

5,000 1U of vitamin D, p
the rate of 10 g per )80

type vitamin supplement containing 50,000
IU Oof vitamin A and
gram was added at
of feed.

I3
kg
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molasses, urea mineral mixture and vitamin supplement and
vere ground in a hammer mill using 5 mm screen. The
groeund material was conveyed trom the hammer mill to the
bu-ket elevator through a screw conveyor from where it
ves lifted and conveyed into a hopper over the hovizontal
tiixer through  bucket oloevator, The 100 kg batch
collected in the hopper was Jdropped into a horizontal
mixer. A premix containiug mincral mixture and vitamin
supolement was  dumped  into the mixer while mixing,
Motanses was pumped from o Storage tank to a preheatet
tatik.  ‘The preheated molasses was added into the mixer
tiiiough a dosage tank, while mixing, Urea was added
drrectly to the mixer aftoer dissolving in 500 ml water,
Theo coumplete feed was mixed tor 10 minutes and collected

1ty gunny bags.,

3.2 PHYSICAL CHARACTERISTICS 3

3.2.1 Bulk Density :

The densgity of individual ingredients used in
ti1s uxperiment and complete teeds was obtained using once
cuirte  foot dealwood box upecially designed for this

ourpose,
3.2.2 Particle Size :

Modulus of finess and modulus of uniformity of
thre complete feeds were estimatced using a Rotap sieve

shiaker.
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3.3 COST ECONOMICS :

QTher power consumption for various processing methods was
calculated as per the formulac suggested by Teraja (1Y34)
and pregented in Table 2. Processing cost of complete
Leodds was calculated taking into consideration of fixed
costs (depreciation on machinery and buildings, interest
on block investment and maintenance) and direct charges
(cont of power, labour, oporators ote.) for two shifts of
cight hours each for 300 working days per vyear. The
tetal  cost of the complete  feeds per quintal  was
cateulated on the basis ot processing cost and the

provailing market rate of teed ingredients,
3.4 EXPERIMENT STUDIES

Experiments conducted are dealt with under the

following headings

1. Growth Studieces,

2. Metabolic Studies and
3, Carcass Studies.

3.4 GROWTH STUDIES :

3.5.1 Selection of Animals :

Eighteen Nellore lambsi  aged about 3 to 4
reonths, fed previously on whole milk and creep feed were
selected from the Livestock Research Station,

Ra jendranagar, Hyderabad. They were randomly distributed
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Tabhle 2 : Average power consumption (KwH) for various

processing method:s (100 kg)

Complete feods

Morthod of processing 00000000000 mmmmmemmmsmecseoooe-e
1 2 3
Grinding 3.405 2,927 2.530
Surew conveyor 0.390 0.345 0.320
Bucket elevator 0.390 0.345 0.320
Blower 0.705 0.713 0.650
Mixing 0.485 0.461 0.420

e L L N

Total 5.375 4.791 4.240
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into three groups so that the initial body weights were
sinilar in all the groups. ‘the particulars of animals
and their distribution into three groups are shown in

Table 3,

3.6.2 Housing and Management of Experimental Animals

All the experimental animals were kept under
Lo nte conditins in well ventaitated stalls  and  not
allowed for grazing. The animals were vaccinated against
irtectious diseases viz., Hemorrhagic septicemia,
Fntorotoxemia and Rinderpest, They were dewormed by

ur 1ng Halatac (Smith, Kline and rench).
3.59.3 Feeding and Watering of Animals :

The three complete foecd:s were randomly assigned
t 3 groups of animals in o 180 day growth trial. All
tii: teeds were allowed ad  libitum, The fceds were
oftered to animals daily ot 9 AM, and 3 P.M, The
reciducs leftover were weighed in the next morning, in
Lthis way the exact quantity of feed congsumed daily by the
experimental  animals  was recorded  throughout the
experimental period., Clean water was made available in

buckets throughout the experimental period,
3.5.4 Live Weight Records :

The animals were weighed weekly using Avery

Wcigh Bridge Balance before fced or water was offered.
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Tabilee 3 ¢ Scheme of distribulion ol experimental animals

Complete feeds

e e e e e e e e e e i e e e e e R - e M e e e e a n e e S A e Am G e e A e e

Aniinal - Weight Animal AWcight Animal 3wéight
to ., (kg) No. (Kkeg) No. (kqg)
596 11.0 5457 Y9 562 8.0
559 9.6 567 12.0 5702 13.0
5640 8.5 569% 12.0 567 9.0
H26 12.0 532 y.0 526 B.1}
VAL 8.0 530" 8.0 530%°  11.4
53y 11.0 53427 11.3 5353 12,0
Mcan 10.03 10.13 10,205
S.1. 4 0.65 0.78 0.48

a : used in mectabnlic studies

b : used in carcuass studies
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Weights were recorded on two consecutive days and the
mean was taken to represent body weight, Average daily

gain was calculated by using formula :

Average daily gain = -===%=-==-d-c.-.ooSo2Co S04l
Number of days (180)

1.0 METABOLIC STUDIKS

A digestion and metabolic trial was conducted
on 9 Nellore rams (3 from cach group of growth trial,
Table 3) to assess the nutricent utilization of the three
complete feeds during the last weck of the growth trial.
The animals were kept in hygienic, well ventilated
individual cages. PFaeces and urine were quantitatively
collected during a 7-day collection period. Dry matter
content of samples of feed offered and residues werce
determined daily. Daily records of feed consumption uas
well as the faeces and urine voided were maintained for 7

consecutive days.
3.6.1 Sampling of Feed and Feed Residues :

Representative samples of each of the complete
fced were taken every day before offering to the animals
and were pooled for 7 days, ground in a laboratory wiley
mill and preserved in polythene bags for subsequent
analysis. Representative samples of residues of each

animal were collected every day for dry matter estimation.
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3.6.2 Collection of Facces and Urine :

Faeces, as and when voided, were collected
cirefully into separate containers and closed with tight
Iidsn to prevent drying of the tacces., The total quantity
ot tacces voided during 24 hours period was weighed daily
at Y9 A.M. The faeces collected was taken from each animal
in a bottle (approximately 500 ¢g) and carefully carried

to the laboratory for analy:sis,

The total urine wvoided in 24 hours by
invdiividual animals was measured daily and representative

tamples were taken separately in well stoppered bottles,

3.6.3 Aliquoting and preservation of faeces and urine

3.6.3.1 Faeces :

For nitrogen c¢stimation, 1/20th part of the
facces voided each day by individual animal was wcighed,
mixed with sufficient quantity of 25 per cent sulphuric
acist and preserved in previously weighed air tight
stoppered wide mouthed sample bottles. Daily samples
were preserved in the same labelled bottles. After a
7-day collection period, the weights of the samples were

recorded.

For dry matter cstimation, an aliquot of 1/5th
part was taken into the petridishes from the individual
animals separately and dricd in o hot air oven overnight

at 100° to 105°C. The dricd samples were pooled, ground
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in laboratory wiley mill and stored in polythene bags for

subscquent analysis,
3.6.3.2 Urine :

For nitrogen estimation, 1/50th part of the
total urine voided daily by individual animal after
thorough mixing was pipetted out in  duplicate into
Kjeldahl flasks containing 30 w! of concentrate sulphuric
actid. The aliquots thus pouled in the flasks were

matntuined separately for cach animal,

Similarly, 1/50th part of total urine was
taken  in duplicate for mincral estimation in silica
crucibles and dried at 100° to 105°C daily and 7 day
callections were added to the same crucibles. They were
ashed in muffle furnace and coxbLracted with hydrochloric

acia and preserved for calcium and phosphorus estimation,
3.6.4 Analytical Methods :

A.0.A.C. (1980) analytical methods were
followed for estimation of dry matter, crude protein,
crude fibre, ether extract, total ash and phosphorus.
Estimation of calcium was done according to the method of
Talapatra et al. (1940). Digestible and metabolizable
encrqgy values were calculated using the factors suggested

by LRC (1975).
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3.7 CARCASS STUDIES :

Two representative animals  from cach group
(able 3) were slaughtered at the end of growth trial and
Various meat characteristics like dressing percentage,
proportions of meat, bone and fat in the carcass were

studied,
3,701 Slaughter Method :

The animals were slaughtered by 'Halal' method
alter overnight starving., The live weights before their
sliughter were recorded.  The woticking, legging, dressing
Jrid evisceration were performed by adopting the standard

procedure described by Gerrand (1964).

The weights of hot carcass, edible (liver,
heart, testes, diaphragm, kidney and  splenn)  ana
non-edible organs (blood, lungs, trachea, sgtomach and

tntoestines) were recorded.

The left side of the carcass was then divided
into 5 cuts leg, loin, rack, shoulder and neck and
foreshank and brisket as suggested by the National
Livestock and Meat Board of United States of America

(randly et al., 1968).

3.7.2 Cutting Standards of Various Wholesale Cuts :

3.7.2.1 Leg :

The leg was taken off from the carcass by
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cutting with a saw at right angle to back close to the

hi; bone,
3.7.2.2 Loin :

The loin was removed from the carcass from the

hip bone to the anterior part of the last rib.

3.7.2.3 Rack :

The rack was obtailned by cutting from the
posterior part of the 12th rib to the anterior part of

Lhe Sth rib.
3.7.2.4 Shoulder and neck :

This was carved by cutting from the posteriar

part of the 4th rib to the neck Cincluding the neck).
3.7.2.5 Foreshank and brisket :

Before cutting the shoulder and the rack, an
incision was made with a knife 4" above the costa-sternal

joint and the part was removed with a saw.

The weights of the different wholesale cuts

were recorded separately.
3.7.3 Bone, Separable Fat and Muscles :

The weights of fat, muscle and bone were

rccorded separately from the left side of the carcass.
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.y STATISTICAL ANALYNIN

Statistical analysis of the data was carried
out according to the procedures suggested by Snedecor and

Cochran (1968).
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CHAPTER 1V
RESULTS

Three non cereal bLasced complete feeds were
tormatted  und  processed into wash, using grass  hay,
suntlower straw and sunflower heads as  sole  roughage
source.  These three feeds wore compared in growth cum
metaboite studies using 6 Nellore vams for growth and 3
for mctabolic studies in each group., At the end of the
exper::uent, 2 rams from cach group were slaughtered to
study e carcass characteristics,

4.1 PROXIMATE COMPOSITION «OF COMPLETE FEEDS AND

ROUGHAGES : '

The proximate composition of complete feeds and
rough.ages 15 presented in Table 4. Mixed grass hay meal,
sunfl: woer straw meal and sunt lower head meal contained
(%) &£3.70, 90.50 and 88.00 dry matter; 89.69, 87.97 and
89.4u organic matter; 2.82, 2.489 and 7.22 crude protein;
33.04, 51.01 and 16,63 crude: (breg 2087, 2,00 and 2,90
ethcr wextract; 51.63, 52.16 and 062.65 nitrogen free
extract; 10.37, 12,03 and 10.60 total ash; 0,58, 0.60
and 1.0% acid insoluble ash; 0.7%, 0.43 and 0.69 calcium

and U.06, 0,09 and 0.10 phosphorus, respectively,

The complete feeds 1,  and 3 contained (%)
86.10, B7.00 and 85.00, dry matter; 85.80, 85.00 and
85.10 worganic matter; 12,00, 11.80 and 11.90 crude
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Chemical composition of cumplete feeds and roughages (3

Nutitonls

Complaete

- e

Minod
grasn

hay

Dry matter
Organic walter
Crude :.:..teln
Crude tibre

Ether oxtract

Nitrogon-free
extrooed

Total ih

Acid itrcoluble
ash

Calcium

Phosptiorus

86.10
85.80
12.00
23.04

4.00

46.76

14.20
3.96

1.23

0.43

.30

.60

LU0

o

L)

90.50
87.97
2.80
31.01
2.00

52.16

12.03

0.60

0.43

0.09

88.00
89.40
7.22
16.63
2.90

62.65

10.60

1.05

0.6Y

0.19

89.70

89 .+ 4

o

43.01
2.17
51.63

10,7

.58
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protein; 23,04, 20,80 and 13.88 crude fibre; 4.00, 3.90

dtel 4,50 ether extract; 46.76¢, 48.50 and 54.82 nitrogen
Lree extract; 14,20, 15.00 and 14,90 total ash; 3.96,
4.5 and5.60 acid insoluble .ash, respectively. Calcium
aun’l phosphorus contents of feeds 1, 2 and 3 were 1.23 and

U.b3; 1.16 and 0.40, 1.19 and 0.43 per cent, respectively.

1.2 PHYSICAL CHARACTLERISTLICS OF COMPLETE FEEDS :

4.2.1 Bulk Density :

The bulk densities of feed ingredients
crpoerimental feeds are prescnted in Table 5. The bulh
sty of feed ingredicnt: wned in the formulation of
the experimental feeds ranged from 3,6 to 25,00 kg/cft.
The densities of the procenscd complete feeds 1, 2 and 3

were 7.1, 6.4 and 7.3 kg.
4,.2.2 Particle Size

The modulus of unitormity of experimental feeds
v, 2 and 3 were 3:3:4, 3:4:3% anddl 2:3:5, respectively. The
roaalus of  finness were .06, 3,39 and 2.63 for

coperimental complete feeds 1, 2 and 3, respectively.
4.3 COST ECONOMICS :

The data on the c¢ost of processing of the
cxperimental feeds are given in Table 6. The power
consumed per two shifts ot ¢ hours each was 434.80,

1698 and 415.52 KWL Lor proccicang ob teeds 1, 2 and 3,
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Table 5 : Bulk densities of fecd ingredients and complete

feeds

ilu..:_:__’*«_'i!ients

Mixed grass hay meal
Suntlower straw meal
“ent lower head meal
Groundnut cake
Viheat bran

Rice polishings

Ui

Minceral mixture

Coaploete feeds
1. (50% MGH)
2. (%0% SSM)

3. {(50% SHM)

{kg/Ctft)

L e e e e e e

25.0
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Table 6 : Processing cost ot complete feeds

Complete feeds

item — aeemsasaee - - -

R e v e e i e R B S G A B W e G e e e e v S ee e b e b S Sm ma S e AR Ee e N e me e e em e

l. Dirccet Charges

a) Cost of power consumption/day 195,66 196.62 186.98

@ .0LA5/KWH
(Pryor consumption/day, KwH) (434.80)(436.93) (415,
b) i orator (two) @ Rs.30/- per day 60,00 60.00 60,00
c) Lioar (six) @ .15/~ per day 990,00 90,00 90.00
2. Fixco cost* 332.33  332.33 332.33
3. a) ool expenditure per day (w,) 677.99 678,95 669,131
L) v oduction per day (Tonne:s) 8.00 9.12 9.0

tor 2 shifts of 8 hours cuch

c) Inccessing cost per quintal (.} 8.47 7.44 6.453

* Fixed costs

1T. Dipreciation on building and machinery:
a) bDepreciation @ 5% per year on 1.0 lakh

on civil works for 1 ycar Rs. 5,060,
b) bepreciation @ 103 per vyear on 1,5 lakh
on plant machinery Ry.35,000. 0
2. lntorest ¥ 10% on block investment R8.,.45,000.00
(k5. 3.5 lakh) per year
3. Insurance ¢ 0,6% per year Rs,2,700.00
4. Maint. nance @ %.1,000/ per month 12,000, 00

(tot.! vorking days 300 per yea:)

Fixcd costs per day Rs,332.33
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respectively.  Total cost of cnergy per day was k.185.66,
lvu.62 and 186.98 for feeds |, 2 and 3, respectively. The

pooenning cost per quintal was B.8.47, B.7.44 and k.6.83

Lea the vonplete foeeds b, 2 ooand 4, vespoectively,

The data on the total cost of experimental
foods are presented in Tuble 7. The existing local
macket  prices were used for calculating the cost of
.. The cost per quintal of complete feeds 1, 2 and
ioclusive of processing cost was #.127.4), k.116.38 and

“h.t14,97, respectively.
d.1 GROWTH STUDIES

The data pertaining to weight gains of lambs
1 ¢given in Table 8 and Fiqg.1. An average daily gain of
7917+ 8,90, 69.00 + (.47 and 64.83 + 5.91 g wa
onserved in  animals fed complete feeds 1, 2 and 3,
rospectively,  The statistical analysis of data revealed
on significant difference in average daily gain among the

Jrtferent treatment groups.

The data pertaining to feed efficiency and
cont of feced per kg live woeight gain are presented in
Table 9 and Fig.l. Average dry matter consumption and
corresponding weight gain of the experimental during the
erperimental period (180 days) were (kg) 147.75 and
15.72; 142.21 and 12.42 and 130.98 and 11.68 (kg) for

groups 1, 2 and 3, respectively.
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Liugredient

Cagl
por

quintal

(o)

Experimental feeds

e e e e e e e . S . S e A ke i m e o ~4 e = e e = - WD D e W MR S A W e W Sm R e MM e

Miaod grass hay
St loyer straw
Yaar lower heads
Croundnut cake
v polishing
Vet bhiran

Mol asses

Ur o

Minoral mixture
Coonion salg

o wtx/kg

Processing cost/
quintal (#s.)

Poral cost/
aquintal (Rs.)

70,

YV

HU.

RETYS IS

RIVN

|34,

(]

200

l()‘).

({])]

a0

00

00

()

(}]Y)

.00

.00

Do

L0

.00

1 2 3
35.00 - -
- 25.00 -
- - 25.00

52.00 52.00 52.00
7.20 7.20 7.65
13.80 13.80 13.s60

6.00 6.00 6.0

o - . . .

L ey A T,




T.ble 8 Average daily gain

ol sheep
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as affected Dby

different complete feods (180 days)

Complote

Animal Initial  Final — Weight Average
Lecds No. welight weight gain daily
i X R il b b gain(qg)
556 11,0 25,9 14,9 83
559 9.0 2.0 10.4 54
564 8.5 20.6 12,1 67
528 12.0 22.5 10.5 58
537 8.0 21.5  13.5 75
533 11.1 32.0 20.9 116
Mean To.03 23.75 13,72 76.17
S.E. + 8.90
557 9.5 19.4 9.9 55
567 12,0 Ao 9.0 50
569 12,0 28.6 16,6 92
532 8.1 19.7 11.7 )
536 8.0 2.1 1301 73
534 1.3 25.5 14.2 79
Mean 10.13 22.9% 12.42 69.00
S.E. + 6.37
562 t.u 17.4 9.4 h2
570 1.0 A8.3 15.3 85
567 9.4 18.4 9.4 52
526 .t 22.5 14.4 BU
530 b 2109 10.1 b6
535 2.0 23.5 11.5 ted
Mean 10,04 21.93 11,68 6,k
S.E. + ey
Analysis of variancc ol average daily gain
Source of variation d.f 5.5. M.5.S. F
Focds 2 394,79 197.39 0.64"°
Frror 15 4641,21 309.41
Toral 17 5036.00
NS - Non significant.
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Table 9 ¢ Average feed efticiency and cost of feed per
unit gain of sheop as affected by different

complete feeds

Complete fecds

Item  eeermsccmemcame——
1 2 3
fiabhor o animals 0 0 O
Fiperimental period (days) 180 180 180
Average initial body weight (kq) 10.03 10.13 10.25
Average final body weight (kq) 23.75  22.5% 21.nu4
Average weight gain (kg) 13,72 12.42 11,
Avorage daily gain (g) 76 69 65
Average dry matter intake 147.75 142,21 130.98
per animal during experimental
o iod (Kg)
worage dry matter 10.77 11.45 11.-1
11 ake/kg gain (kg)
Covt of feed/kg live 15,94 15.31 15%.16

welght gain (#s.)




4

The average dry wmattor consumed (kg) per ko

Live welght gain and the average cost of feed (k.) per k.
Iive weight gain of the experimental animals fed complet.
teeds 1, 2 and 3 were 10.77 and 15.94; 11.45 and 15.31

el lEs 21 and 15,16, respectively.,

A0 METABOLIC STUDILLG -

4.0.01 Voluntary Feed Intakce :

The average dry pmatter consumption per 100 kg

beody wedlght (kg) and poer kg actabolic body weight (y)
tocorded  in this experiment  (fable 10) were 3.35 and
Za052; 2.89 and 64.08 and 2.uv oand %9.78 for shecep tod
coaplete feeds 1, 2 and 3, respoectively, The dry matto:
cumplion was nobt saigoatacant iy dutlevent amanyg  the

animals fed different complete toods.,
4.5.2 Dry Matter Digestibilsty :

The averaqge Ay matter digestibility
Cwttficients (Table 11) recarded for feeds 1, 2 and 3
wore 55033 + 1,20, 58.25 + .63 and 59.46 + 0.78 per cent,

puctively. The dry nmatter digestibility was not
coaticantly different awong Che animals fed diffecen

viserimental feeds.
4.9.3 Organic Matter Digestibility s

Average organic mattor digestibility data .,
ti, sheep are given in Table 12. Average daily organi.

mitter intakes were 674.9%, 595.52 and 548.69 g with
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ry matter

intake

by sheep as
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affected by

T Meta- Dry matter 1ntake por
Coum Animal  Body bolic  =meeecmccccmncc e
plete No. welght body Day 1 x 0.75
frol weight 100 kg kg
body body
weight  weight
(kqg) (kq) (kg) (kg) (g)
533 31.50 13,9 904,80 2.87 64.08
537 20.50 Yol 126.406 3.54 75.44
564 20.00 9. 40 728.72 3.04 77.03
Mean 786.66 3.35 73.52
S.E. “3.6]) 0.24 2.71
534 25.00 1o 181,32 1.93 43,12
536 21.00 Y. 81 H86,47 4.22 90.36
569 29.00 12019 734.04 2,53 58.177
Mean 700,61 2.89 64.08
S.E. + 118,14y 0.69 13.89
530 21,00 Dot 908,58 22.71) 57.96
535 21.50 SRR 533,08 2.50 53.92
570 29.00 DR Her.oi 2.85 60,00
Mean ol 70 2,09 %Y. 18
S.E. & 91.84 0.04 3.63
Analysis of variance of dry matter intake
P onetor Source of d.ot S.5. M.S K
variation
‘ . NS
LM intake/ Feeds 2 0.69 0.35 0.63
lut kg body  Error 6 3.24 0.54
v teihlt Total H 3.93
b ontake/ Feeds z 310,95 155.48 0.73Nb
by wetabolic  Error o 1282,92 213.82
body weight Total HoLha93.87
NS - Non significant
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Table 11 : Dry matter digestibility in shecp as affected

by different complete teeds

G Anlmal Intakoe

TXCTOtd . Digested  Digos-
ploete No. in facces tibility
Lol e e {] mmemmee—mec———— coeffi-

cients
(%)
! 533 904.80 125,06 479.54 53.00
537 726.40 Phe, Y 414.08 50,94
564 728.72 320,04 408.08 95.99
Mean 786,060 5%.33
S.E. + 59.61 1.20
! 534 481.32 215,88 265.44 55.15
536 886.47 150,59 531.88 60.70
569 734.04 302,85 434.22 58.91
Mean 700.01 58.25
S.E. + 118.1% 1.63
530 568.54 RTIITY] 329,90 H8.,0.
535 538,04 S VAR e 120.96 H9.60
570 H27.0l1 AT S50l. 41 6U.71
Mean 644.706 59.46
S.E. + 91.84 0.78

analysis of variance of Jdry matter

digestibility

Sodico of varlation

e et m e e mn o v - - . . o+ — e A2 e aw tu e e ce v mE e e A ey N Wb e AN G AR ¢ G T M e G Gm D A

Fooots
oy
Toval

NS

- Not siqnificant
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Tat.le 12 ¢+ Organic matter digestibility in sheep  as
affected by dilterent complete feeds

Coin Animal Intake  Fxctoled  Digested  Diqge .-
pleve No. I Laeoes tibiliy
Focd e e T it LR e covnflr-
clenty
(%)
| 9313 776.32 323,20 453.12 58,37
537 623.30 248, 34 374.97 66.16
564 625.24 26500 369.58 59.1]
Mean 674.95 01,21
S 50,069 2,48
2 534 409.12 Ui, 49 236.63 57.84
536 759.450 293,07 460.43 61.11
569 623.93 250,94 366,99 58,82
Mecan 595.52 59.26
S.E. + 100.43 0.97
530 4813.80 Tad.mg 298,88 6L.77
535 457,91 Lok, 3 289.58 63,24
570 704, 30 FURE S 450.97 64.63
Mean 548.69 63.21
S.E. + 78.1% 0.82
analysl: f variance of orqganic watter digestibility
Soarc¢ ol variation d.f M.S.S. F
. NS
Fooat 2 3.4 11.74 1.51
Evrror o 4G.70 7.78
Tor L 8 70.18

NS -~ HolL signiticant
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Lewds 1, 2 and 3, respectively. Averge organic mattel
socpestibllity coefficients woere 1,21 + 2,48, 59.20
.97 and 63.21 + 0.82 per cont among the animals fed
complete feeds 1, 2 and 3, respectively, Organic mattor
digestibility coefficients  woere  not  significanti:

dirferent among the three treatment groups.,
1.49.4 Crude Protecin Digestibility @

Daily average crude protein intake, outgo in
facces and digestibility coclfficients are presented in
Tabhle 13, An average crude protein intake of 94.40,
2.2.%2 and 76,73 g withh  an  average digestibility
coofficient of 64.43 + 0,69, 61.36 + 0.53 and 61.10 +
L.ul per cent were roecorded  mong  the experimental
auwmals, fed complete forads 1, 2 and 3, respectively.
Crude protein digestibility cocfficients recorded among

dirTierent feeds were not signiticantly different.
4.5.5 Crude Fibre Digestibility 3

Daily average crude (ibre intake, outgo in
tacces and digestibility cocliticients are presented in
table 14,  The average digeutibility coefficient were
50.96 + 0.62, 52,68 * 2.44 and 49.51 + 0.353 per cent,
with complete feeds 1, 2 and 3, respectively. The crude
fibre dig’est.‘ibility coefficicnts were not significantly

dirferent among the differcnt treatment groups.
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Tabic 13 : Crude protein digestibility in sheep as
affected by ditfferent complete feeds
o Intake” PNCrctod Digeated  Diges-
Coa Animal 1N Laecos . tibility
plete NO., = ==emeaena- ] " e mc e ma—- cooffi-
food clentsy
(%)
! 533 108.58 P, a9 69,49 04,00
537 87.14 JUL H 57.36 65.79
564 87.45 1.9t 55.54 63.51
Mean 94,40 64.4)
S.E. + 7.09 0.69
N 534 56.80 EIREE 34. 46 60.67
536 104.60 Y 66.55 63,41
569 86.17 $,07 51.70 60.00
Mean 82.52 61,30
S.E. % 19.64 0.53
530 67.66 Mhoad 42,22 62.40
536 64.03 dA 39,44 61,91
570 98.49 0,4 58,10 58.99
Mean 76.73 61,10
S.E. # 10.93 1.06

snalysis of variance of crade protefn digestibiliy

Sou: 2 of variatlion d.f n. 5, M.S.S ¥
Fouo i 2 YT 8.42  2.52"8
Erro 6 20,03 3.34

Total

8 6. 87

NS ~ Not usignificant.



Sl
9)3:57
Table 14 : Crude fibre digestibility in sheep as affected
by different complete feods
Co - Animal Intake kxcreted Digested Digesti-
plete o bility
focd No. in tacces coeffi-
---------- Y me=---=-~---~ cients
(%)
| 533 263.80 128,30 135.50 51,37
537 190.31 D180 98.61 51.%0
564 180.63 90,81 89.83 49.73
Mean 211.58 50.95
S.E. #+ 26,20 0.62
2 534 119,18 62.50 56.68 57.56
536 224.01 112.05% 111,96 49.98
569 183.24 89.89 93.44 50.51
Mean 175.48 52.68
S.E. # 30.51 2.44
3 530 92,02 15,99 46.43 50.46
535 87.44 14.94 42.50 48.61
570 129.36 65.37 63.99 49.47
Mean 102.94 49,51
S.E. * 13,28 0.53
Analysis of variance of crude fibre digestibility
Source of variation d.f $.8. M.S.5 F
Foody 2 15.48 7.59
Error 6 39.84 6.64  1.14N5
Toial 8 70.28

NS - Not signilicant.
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4.5.6 Ether Bxtract Difgestibility @

Ether extract digestibility data are presentod
Table 15, An average daily intakes of 31.47, 27.32 and
29.452 g and an average digestibility coefficient of 56.18
Fohand, 56.05 + 2,13 and 55.%8 1 1.75 per cent were
recorded in sheep received complete feeds 1, 2 and 3,
resiacoctively,  Significantly ditterences in ether extract
digustibility were not obrorved among the different

feods,
4.5.7 Nitrogen-free Extract Digeustibility s

Digestibility data of nitrogen-free extract of
the cxperimental feeds are presented in Table 16,  The
average Jdaily intakes were 367.84, 339,80 and 353.46 g
whille the average digestibility coefficients were 60.46 +
0.17, 60.09 + 1,19 and 64.36 ¢+ 0.76 per cent on the feeds
1, 2 and 3, respectively, Nitrogen-free extract
digestibility coefficients  were  gignificantly  higher

(rr<n.0%) on complete fecd 3 cauaparet to other feeds.

4.6 BALANCE STUDIES :

4.6.1 Nitrogen Balancc :

Data of average intake, outgo and retention of
nitrcgen are given in Table 17. All the sheep were in
positive nitrogen balances. The average daily positive
nitrogen balances recorded were 2.79, 2.63 and 2.68 g

among yroups fed complete foods 1, 2 and 3, respectively.
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Table 15 : Ether extract digestibility in sheep as
affected by different complete feeds

Digesti-

Cou- Animal Intake bExcreted Digested bilitvy
plete No L Laecos cootl-
feon * R B clents
(%)

! 533 36.19 Loboub 19.53 $3.97

537 29.08 12,51 16.51 56.81

564 29.15 12,31 16.84 57.77

Mean 31.47 56.18

S.E. i 2.36 | S

534 18.77 7.58 11.19 59,62

536 34,57 15,15 19.42 56.18

569 28.63 13,04 14.99 52.36

Mean 27.32 56.05

S.E. * 4.61 2.13

; 530 25.59 Lo, 13.41 52.41

535 24.22 10,06 1.16 58.48

Mean 29.02 55,53

S.E. + 4,13 1.75

Analysis of variance of Ether extract digestibility

Source of variation d.t__g.h. M.S.S F
P 2 0.59 0.30  0.03%8
Error 6 %2.73 8.78

Total 8 53.32

NS - Not significant
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Table 16 : Nitrogen-free extract digestibility in sheep
as affected by differeont complete feeds

Digesti-
Comn- Animal Intake Excreted Digested bility
P Lete No. 1 facces coeffi-
Foed e e B e D DD ciats
(W
1 533 423.09 165,89 257.20 60.79
537 339.49 134,70 204,99 60.35
564 340,715 135.44 208,31 60.25
Mean 367.84 60.46°
S.E. + 27.63 0.17
. 534 233.44 96,39 137.05 58,71
536 429.94 lbl.44 268.50 62.45
569 396.01 14,58 210.4) 59,11
Mean 339.80 60.09°
S.E. #* 57.30 1.19
i 530 311.70 HiS000 196,30 62.98
535 294.98 104,72 190,26 64,50
570 453.70 1%.03 297,67 65.61
Mean 353.46 64.36"
S.E. * 50.35 0.76
a, b - Values with diftcrent superscripts dift
significantly
i lysis of variance of nitrogeon-{ree extract digestability
Source of variatlon d,.f 5.8, M.S.S F
Feuds 2 33.01 16.81
w
Ercor 6 12.09 2.01 8.36
Tor.al 8 45%.70

* cignificant (P<0.05)
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Table 17 ¢ Nitrogen balance in sheep as  affected by
different complete focds

T Excreted
Con- Animal Intake ~----rocmccccnacana Balance
poote No. Fav- Uri- Total
Tood ceg na
—————————————————— (J W W WS T M W S SR WP YR WR R W W Wm WA W
| 533 17.37 .00 8,50 14.5%0 2.87
537 P3.99% v.50  o,.08 11,20 2.7
Y64 Ly.og 4089 o488 11,23 2.7
Mean 15.10 2.79
S.E. + 1.13 0.03
2 534 9,09 3.3° 3.30 6.62 2.47
536 16,73 5.487 8,04 13,91 2.82
569 13,78 5.26 5,93 11,19 2.59
Mean 13.20 2.6
S.E. # 2.22 0.10
530 10,82 1.82 4.36 8.18 2.64
535 10.24 1.0 3.97 7.62 2.62
570 15.76 6.2 06.76 12,97 2.77
Mean 12,27 2.08
S.E, 1 1.76 0.05
Analysis of variance ot nitrogen balance
Siaiice of variation q.t ST M.S.5 F
| 1 ? .04 0.02 4.()”h
Ford o [N [ 0.005
Total 8 0.07

NS - Nol signiticant
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i nitrogen balances were not significantly differont

< ong the animals fed difrerent teeds.

1.6.2 Calcium Balance :

Daily calcium intahe, out go and balance data
ol sheep are recorded in Table 18. All the groups were
1o pousitive calcium balance.  The average daily calcium
lo.lances recorded were 2.1, 1.99 and 1.95 g among the
groen Led complete teocdn L, 0 o, cvespectivaly, The
caleium balances were not signiticantly different among

the animals fed different teod:s,

4.6.3 Phosphorus Balunce :

Data pertaining o phosphorus retention arc
Gowven oin Table 19, All the cxpoarimental animals were in
ionitive phosphorus balance, The average daily
foooLphorus balances were L0, 0,97 and 1,01 g amang the
snean received feeds 1, 2 and 3, respectively. The

rh.osphorus balances obscerved among the three groups were

not significantly differcent,

The results of digestion and metabolic studic-

s suwmarised in Table 2u.,

4.7 PLANE OF NUTRITION OF EXPERIMENTAL ANIMALS :

The data on plane of natrition of Nellore ram-
1 different experimental f{cads in the digestibility ana

mi-Labolic studies are presented in Table 21.The digestible
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Tabic 18 ¢ Calcium  balance in sheep as  affected by
different complete tead:

Excreted

Cone Animal Intake ~----~- R b Balance
plote No. Facces  Urine Total
1«1'«‘(1 """"""""""""" {] oo e s e~
| 533 11.13 .93 1.10 9.03 2.30
537 8.93 0.9 0,93 6.85 2.18
564 8.96 6,04 0.78 6.82 2.14
Mean 9.67 2.21
S.E. + 0.73 0.05
K 534 5.58 S8 0,67 3.56 1.72
536 10.28 Y, .03 8.00 2.8
569 8.41 Hont 0,44 6,54 V.97
Mean 8.12 1.99
S'E‘ i 1.37 0 16
3 530 6.77 4.10 0,84 1.94 1.83
535 6.40 3.81 0.77 4.58 1.82
570 9.86 6.6Y9 0.96 7.65 2.20
Mean 7.68 1.9%
S.E. + 1.10 0.12

1o of variation da.4 5.8 M.S.S t
Fords 2 0.36 0,18 4,917
Error b 0.22  0.04
Total 3 0.58

NS - Not significant



Table 19 @ Phosphorus balance
different complete feods
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sheep as affected by

Ceap - Animal Intake
flote No.
|.“|"t'\j
1 533 3.89
537 3.12
564 J.13
Mean 3.38
S.E. % 0.25
2 534 1.93
536 3.54
569 2.94
Maean 2.480
5.E. + 0.47
3 530 2.44
535 2.31
570 3.56
Mean 2.217
S.E. + 0.40

Faocen

0.92
0.79
1.83

Exerotoed

thrine Total

0.27
0.82
V.61

0.53
0.52
0.69

1.1]
2.45
1.93

1.45
1.31
2,52

0.02

T e T m oo e A e e e Y G P S WA S M S R M e e G . A& e s e e s e e G R WD Y EP W W SR e % e e MM M m e e e

Analysis of variance of phogphorus balance

Soarce of variation

iocds

Frror

Total

NS - Not significant



T.hle 20 : Average digestibility coefficients and balances
of wvarious nutricnts in sheep as affected by

different complete faods

Complate feeds

significantly (P< 0.09)

frem e e ememesmmscame e —-—
1 2 A
bigestibility ceoefficients (L)
bDry matter 55,33 58,25 59.4¢
Organic matter 61.21 59.26 63.21
Crude protein 64.43 61.36 61.10
Crude fibre 50.95 52.68 49,61
Kther extract 56.18 56.05 55.58
‘1 rogen-free extract 60.46%  60.09% 64.36°
- lances (g/day)
HHitrogen + 2.79 + 2.603 + 2,08
i % intake l8.65 20.94 22.92
45 % absorbed 28.11 33.06 35,49
Calcium + 2.21 + 1,99 + 1,95
a5 % intake 22.98 25.98 25.98
rrhosphorus + 1,10 + 0.97 + 1.01
a3 6 intake 32.76 34,35 37.64
:, b -~ Values with difterent superscripts differ



Table 21 ¢ Plane of mutriticn of sheer i affected by different complete feeds

Con Boty et W eREe ann R
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R T w0 Y sy oo oreowe

feed take feed take kg

per per  body
ety g Y e )t el

] 20,00 1084 7,73 60.82 5278 5.0 3.35 1.83 1.50 72.60 5.61 138.00 1:3
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crude protein contents of complete feeds 1, 2 and ) were
7./3, 7.22 and 7.27 per cent, rvespectively. The average
digqestible crude protein consumed by experimental animals

v 60.82, 50,63 and 46.83 g on feeds 1, 2 and 3,

foopeectively,

The total digestible nutrients content of feeds
1, 2 and 3 were 52,78, 5i.11 and 55.05 per cent,
respectively.  The average total digestible nutrients
censumed by experimental animals was 415,20, 358.08 and
b4 g, respectively. The woitimated intake of dry
it ter, digestible crude protein and metabolizable energy
fpor unit  metabolic body weaght  of  the eoxperimental
annals ranged from 59.8Y to /2,00 g, 4.35 to 5.61 g and

Fhs,0u to 138,00 Keal, respectively,
4.1.1 Protein Engergy Ratio of Experimental Feeds :

Phe estimated protein cnorgy ratios (digestible
ceude  protein g and digestible energy Kcal) of the
v.porimental feeds are presented  in Table 21, The
soonein @ energy ratios were 1:30, 1:31 and 1:33 among

Lo animals fed complete fovds 1, 2 and 3, regpectivaely.
4.8 CARCASS STUDIES :

At the conclusion of growth and metaboli.
studies, two representative animals from each group werce
st.nghtered to study the cffcet ot these complete fceeds

on carcass characteristics.
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4.8.1 Dressing Percentage :

The dressing percentayes of carcass on live
welght and empty body weight are given in Table 22. The
dru.sing percentages recorded were 47,15 and 56.60; 47.99
and L7.59; 53.73 and 62.80 on live weight and on cmpty
Lo, welght for animals feod complote feeds 1, 2 and 3,

respectively.
4.8.2 Proportions of Wholesale Cuts @

Proportions of wholesale cuts are given in
Tabilee 23, The per cent of l¢y, lauin, rack, shoulder and
necs and foreshank and brisket an carcass were 36.00,
Lecow, 172020, 23.95 and 100490 1o 1eed 1, 34.8%, 11,30,
l6.n, 25,10 and 12.50 for fteed 2 and 35,30, 13,15,

15.2%, 23.45 and 12,35 for teed 3, respectively.
4.8.1 Proportions of Lean, Bone and Pat @

The proportions of lean, bone, fat and bone :
meat ratios as effected by dirferent feeds are given in
Tanlee 24, The proportions of lcan, bone and fat in the
Care o wf sheep were 66.02, 0.9 and 13,38 for feed 1,
64.50, 25.87 and 9.62 for tewd ¢ and 67.91, 22.13 and

9.96 tor feed 3, respectively.

The bone : meat ratios in carcass of aninal:
fed complete feeds 1, 2 and 3 werce 1:3.86, 1:2.87 and 1:

3.52, respectively.
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carcasses of sheaop as
affected by dirterent complete feeds

Live Empty car- Dres- Dras:
- Animal welght body cass sing sing
plote No. at wetght weight  per por
1o slaughtor cent cent
on on
e e A XY B R Rl b live empty
wolight  body
weiont
! 537 22.00 Vi 10.2%  47.09 Sr.60
564 21.00 bioun 9.00 47.20 55,061
Mean 21.50 17.91 9.93 47.15 56.60
2 534 23.50 tao 7l 11.98  49.27 58,5/
536 20.00 T 9.24 46.70 56.60
Mean 21.75 18,14 10.41 47.99 57.599
: 535 23.00 b 7h 11,60 50,43 98,7
530 20.9%U (RPN B 11.40 57.02 06.87
Mean 21.75% 18.74 11.50 53.73 62.80
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Toaile 23 Proportions (i) wholesale cuts the
carcasses of shceep as affected by different
complete feceds

Shou= TFore-

- Ani- Carcass lder shank

pltete mal weight and and

teood No. Luyg Lain Rack neck bris-
(kg) ket

.............. % B L

{ 537 10.25 lo. 30 11.80 16.40 25,00 10,40

964 9.60 oz bosy 180000 22,900 UL 40

Mean 9.93 36,00 12,35 17,20 23.95 10.40

’ 534 11.58 Jo.0n 11,00 15,00 26.20 11.60

536 9.24 33.70 11,60 17,10 24,00 13.40

Mean 10.41 34.45 11,30 16.05 25,10 12.50

535 11,60 5.6 13,10 16,40 21.90 12.7¢

530 11.56 .00 14,20 14,10 2%.00 12.06

Mean 11.58 3500 ds.1h 15,25 24.45 12.3




Tante 24 Proportions of lecan, bone and fat In  the
carcasses of sheep au affected by different
complete feceds

T Proportions of

(VIR Animal Carcass S e e mm e mea——— Bone;

plote No. weight Loan Bone Fat meat

Fod (kg) ratia

(W) mrmmmmem

537 10.25 65,21 22.82 11,96 1:3.38

534 9.60 (FYPIR A 18.35 14.79 1:4.45

Mean 9.93 Gt 20,99 13.38 1:3.40

: 534 11.58 65,39 2h.22 9.47 1:2.97
536 9.24 62,71 26,61 9.76 1:2.77

Mcan 10.41 64,90 25.87 9,62 1:2.87

; 5395 11,60 L2 23.15 10.02 1:3.12
530 11.56 6L 21,11 9.89 1:3.74

Mcan 11.58 G 22,13 9.96 1:3.53
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4.5.4 Edible and Non-edible Orgyans :

The per cent weights of  edible  organs,
non-edible organs and the ratios ol edible : non-edible
organs in the carcasses of choeep as cffected by difforon
comprlete feeds are given in Table 25, The par cont
werghils of edible organs and non-cdible organs in animals
tea complete feeds 1, 2 and 3 were 3.42 and 8.28, 3.22

ared 8,38 and 3.47 and 6.85, respectively.

The ratios of cdible : non-edible organs in the
catcasys of animals fed complete feeds 1, 2 and 3 were 1

dobe, 132,60 and 1:1.97, respectively.

The results of nlaughter ntudics are summarized

i table 26.



Table 25 ¢ Effect of different ccmplete feecs on edible and non-edible craane

Saem o owiio WEICHT LGl PN

Com-  ani- gnter of O of aon- ol nine Lt
plete =zal  welght ecible  ecible elble cdible calhle
feed  No, organs  creans % 100 organs  orgens k100 et

L r— -—:-‘_—-.

Slau- (kg)  Siau-

ghter ghter

veight weight

1 81 200 0.3 3.3 1.81  8.23 1: 2.48
% 200 O 3.9 L5 8.3 1: 2.3
Nean 20 0L 342 178 6.2 1: .42

- Ay - - L)
“a “i Lo0L ¢ { 6J
" o - -
J 3 R Cobl £l LET T el

30 20,50 0.68 3.3 L0 6,34 1 1,91

Yean LTy 0,76 347 1,49 6.85 I: 1LY
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Tabte 26 ; Carcass characteristics of sheep as affected
by different complote feeds

Complete fooids

Yiom e e ———
1 2 3
) hressing percentage
1) Live weight 47.15 47.99 53.73
L)} Empty body weight 56.60 57.59 62.80
2. Proportions of wholesaloecuts ()
a) Leg 36.00 34.85 35.10
t) Lein 12,35 11,30 13.156
) Rack 17.20 16,05 15.25
1) Shoulder & neck 23.95 25.10 23.45%
) Foreshank & brisket 10,40 12.50 12.35
3. seroportions of lean, bono
g tat (%)
1) Lean 66,02 64.50 067.91
1) Bone 20,59 25,87 22,13
) Fag 13.38 9.62 9.96
) Bone ¢ Meal ratio 1:3.86 1:2.87 1:1,513
4. Dor cent of edible orgauns 3.42 3.22 3.47
5. tec cent of non-edible organs 8.28 8.38 6.85
6. tidible : Non-edible organ: 1:2,42 1:2.60 1:1.97

ratilo
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CHALTER V

DISCUSSION AND CONCLUSION

Three complete tcodii (non cereal based) were
formulated and processed into mash using MGH, SSM and SHM
ar sole source of roughaye tur sheep. A 180 day growth
tr:al involving 18 Nellore tawmbs (6 in cach group) and a
pe b bo e Ledal dnvolving 9 oy (3 from cach group wl
giowth trial) were conducted to assess the growth rate,
Food cfficiency, nutricat utilization, Carcass

Characteristics were also stuadoed by slaughtering 2 rams

i vath group at the end ot the experiment.,
Sl EXPERIMENTAL FEEDS
ot Processing of Complcete Feeds

The capacity of the plot plant is one tonne
uer hour for concentrate [ooddn,  Nowever, this production
capeacity could not be achicve d n progessing complete
loeds used in this experiment duce to the incorporation o
Lirrous materials at 50 per oot lovel.,  The producoa. .o
poorformance of the mill for the formulae processed workes
it ou an average 500, %70 .nd 613 kg per hour for
complete feeds 1, 2 and 3, respectively. The low
production rate of complete feeds may be attributed to
the poor flow characteristics of MCH, SSM and SHM due to
their low density, particle shape and size. However, the
higher production rate on cumplete feed 3 than other two

69
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teods andicate SHM used in this feed offered less
s+ iutance in processing most probably due to their lower
orote fibre  level  (Table 1), Similar results wore
reported by Joji Reddy and koddy (1985 a) while processing

coaplete feeds for ruminants uning sorghum  straw/mixoed

di.ass hay as sole source ol cuughiage,
51,2 Chemical Composition :

The chemical composition (Table 4) of SSM was
¢ parable to that of MuH, o low grade roughage.  The
Cicalcal composition of LM (/.00% CP, 62.65% NFE and
I4.63% CF) indicate that it wa: superior to low grade
vrop residues including suntlower titraw (Comaez Cabrera,
1%/ 7). The lowest crude tibie content of complete food 3
Voo reflection of  lowest crwde (ibre content of  SHM
oo i this feed as rough.ge source,

5.2 PHYSICAL CHARACTFRISTICS 3

Hotl Bulk Density :

Yo Jdensities of MGH, $SM and oM wore 4.1, 3.6 and 4.7
kj/Cft, while those of complete feeds 1, 2 and 3 were
7.1, 6.4 and 7.3 raspect ively (Table 5). 1e
incorporating the roughages (Y04} in complete feeds, the
d.nities were increased by Y3, 56 and 64 per cent for
“ofi, $SM oand SHM respectively. This indicate that light
lii.rous materials could bLe  improved in  their bulk
densities by incorporating in complete feeds which will

Lave longer retention in sumen tesulting in improved

digestibility.
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-
.
5

Particle Size :

The values of wodulus ol finess (which is
Lnticative of coarseness of Lhe particles) and modulus of
i ormity (which  indicates e distribution of foald
o tcles An coarse,  medium at fine mesh  screens)
tndicate that complete feed vontaining SHM had more fine
ot icles and that complete teod containing MGH had more
Covrne particles.  This may be adtributed to brittlencss
an: fibre characteristics of the roughages used in the

ro aeltive fceds.,
Yoo CAST ECONOMICS

The total cast of processing (Table 6) of
cospdete feeds 1, 2 and 3 were 8,47, 7.44 and 6.83,
rospectively,  There was an dncecase of 8,4,09, B,3,06
aneoL, 405 for processing of compdoete foods 1, 2 and 3,
rooLoctively, per quintal o compared to #.3.78  per
con ontrate mixture recorded by Gowd (1986). The higher
pPro-osuing cost was duce to anelunion of MGH, SSM and SHM,
], - .o:nsity fibrous material: ot 50 per cent level which
it.eu.n reflected on the perioroance at processing points
(grisding and mixing) and sncreased wages for operator

and tubour.
5.4 GROWTH STUDIES :

Average daily gain: obuerved in this experiment

76.17, 69.00 and 64.83 g/day on complete feeds 1, 2 and
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3, respectively (Table 8) were not significantly
ditferent, However, the complete feed 1 had 10.39 and
I'/.49 per cent higher gains than the feeds 2 and 3,
respectively, while feed 2 had 6.43 per cent higher gains
than feed 3. The decrcascd trend of ADG from complote
Leod L to 3 was in accordance with increased proportions
ol «cine particles in the teads,  The increased fineness
orf particles in feeds 2 and 1 might have made them morc
dusity and hence less palatuable. This might have resultod
in decreased dry matter  iotake (Table 9) and  hence
decreased ADG.  However, the averaqe daily gains recorded
1 thls experiment were comparable to the values reported
by vahidulla (1984) on complete feed containing subabul
el and Jojireddy and Reddy (1935 a) on complete feods
containing  sorghum straw/mixced grass hay as roughage
source indicating that the growth rates recorded in this
1 ady woere optimum and thesce complete feeds provided the
roquired nutrients for growth., However, these values
wore lower than the ADG ropurted by Orskov et al., (1971),
Croddock et al, (1974), Pilla ot al. (1978) and Kulik et
k. (1978). This may be  atiributed to tho breed
dirferences of sheep and to the composition of feeds used
in these experiments. The values were higher than the
values reported by Reddy and Reddy (1981) on complete
f..ods based on crop roesaidues  and  agro-industrial
by-products indicating that these feeds were superior in

supplying the nutrients required for growth,
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The dry matter intake/kg gain (feed efficiency)

recorded in this study of 10.7¢, 11.46 and 11.21 kg for
feoas 1, 2 and 3, respectively, were not significantly
diilerent  indicating  that  atl feeds were equally
ctircient in obtaining weight gains in lambs, The feed
eti,ciency values were optimum and comparable to the
values reported by Reddy and Reddy (1981) on complate
oo, containing crop  redaduen and  agro-industrial
by products, Vahidulla (1984) on complete feeds containing
Koobabul meal and Jojireddy and Reddy (1985 a) on sorghum

s0oaw/mixed grass hay based conplete feeds,

Thae cogt of feod oo g Love woight agadn values
(.1 15.94, 15.31 and 15.16 on complete feeds 1, 2 and 3,
roopoectively, were comparable and were within reasonable
linits., The decreased trend in cost of feed per kg gain
fro complete feed 1 to 3 was o reflection of decrceased

co ool these feeds (Table 9).

The results of yrowth gtudy indicate that
snunt lower straw and sunflower teads can be incorporated
ar. .ole source of roughage in conplete feeds for lambs
vithout any effect on growtih rate, and feed efficiency
alung with a marginal dccrease in cost of feed per kg

live weight gain in place of conventional mixed grass hay.

5.5 METABOLIC STUDIES :
H.9.00 voluntary Feed Intake :
The dry matter intakes as per cent of body

weight (Table 10) for feeds 1, 2 and 3 were 3.35, 2.89
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and 2,69 kg, respectively. Thoe dry matter intakes worc
it significantly different among the complete feeds.
Hovever, there was an increasce of 15.92 and 24.54 per
cent in dry matter intake on complete feed ) compared to
conplete feeds 2 and 3, respectively. This may be
attributed to the higher proportions of coarse particles
in that feed and also to ud libitum feeding. Hubbel et
al. (1985) observed no signiticant difference in mean dry
Latter intake of cows fod with canflower silage and corn
Lroage.  Anoaverage daily Jdiry matter intake of 23 q/kg
4./7% was observed in sheep feod chopped sunflower stalks

i sole feed (Gomez Cabrura, 1977 and Flores et al.,

1978).
L.h.2 Dry Matter Digestibility :

The digestibilst o crtcients recordaed  amoing
Claee three treatment SIRELINY (Trable 1ll1) were not

vignificantly different. However, the digestibilities
were glightly higher (3.5 to 4.0%) on feeds 2 and 3 than
o control feed indicating that S$SM and SHM were morc
aigestible than MGH. Redidy (1986) recorded higher dry
matler digestibilities for cattle fed on complete feed
containing sunflower straw uau sole source of roughage
than conventiénal ration containing paddy straw as
rLughage  source., Reddy ot al. (1986) recovded
significantly higher (P<0.0t) dry matter digestibility in

shecp fed complete feed containing sunflower heads than

that containing mixed grass hay.
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5.5.3 Organic Matter Digestibility :

Organic matter intake (Table 12) decreased from
crsplete feed 1 to 3 as o renutt of decreased dry matter
Li.t 1Kke on these rations. Orguani¢ matter intake was 13.34
whi 23,01 per cent higher on conplete feed than complete

Leeds 2 and 3 respectively.

Average organic aattcer  digestibilities were
hi.2l, 59.26 and 63.21 for coumplete feeds 1, 2 and 3,
recpectively (Table 12). bigestibility of organic matter
v not significantly  ditterent among the  feeds,
Hesoover, the feed containing DM showed 3,27 and 6.68 pes
coent hiigher organic matter digestitbilities than the feeds
contalning MGH and SSM, respoectively., 1f there werae no
asnoclative affects  betweon  51IM and  other dietary
conponents, this increase witl aceount for 6.54 and 13,36
i+ eont higher organic nmatter digestibility of SHM over
Mul and SSM, respectively, 1n sheep, Flores ¢t al.
(1978) reported the organic matter digestibility of
cnopped sunflower stalks as 49.8 per cent. Reddy et al.
(1186) reported significauntly higher (P<0.0l) organic
matter digestibility on complete feed containing SHM

compared to that containing MG

wn

-5.4 Crude Protein Digoemtibility s

Slightly higher intakes of crude protein werc
cisorved on complete feed 1 than 2 and 3 (Table 13) as a

reflection of higher dry matter intake on this feed.
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Digestibilities werae not gignificantly

diti-rent among the 3 feeds indicating that the crude
protuin from SSM and SHM was fairly digestible and that
thivse roughages had no adverse etfect on crude protein
dig--stibility of other ingredients. Slightly highex
Cruae protein digestibility recorded on complete feed 1
indicate that the protein from MCH was more soluble than
tl.or of 5SM and SHM. Floves ot al, (1978) reported crude
protoan digestibility of suntlower stalks in sheep as 43

e cent.
5.5%.6 Crude Fibre Digestibility

Crude fibre intake wvan lower in feed 3 because
of sts low crude fibre content (table 14), The higher
criude tibre intakes on contio! teed over feed 2 wad
pic iy due to its higher crude fibre content and partly

Lo Lol Jdry matter intaoke on than feed,

The crude fibre digeutibilities of the animals
feu different complete feods  were not  differing
siguificantly, Flores et al. (1978) reported the crude
fit; .+ digestibility of choppud suntlower stalks as 43.1
por cent. Reddy (1986) reported crude fibre
digestibility of 50.76 per cent in crossbred bulls fed
Coiptete ration containing S50 peer cont SSM. Reddy ot al.

(194.) reported no significant differences among the

complete feeds containing MGH and SHM in sheep.
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5.5.0 Ether Extract Digestibility :

Ether extract intake (fuble 15) was higher on
conpelete feed 1 due to higher iy matter intake on this
feod than complete feeds 2 and 3. Though the dry mattoy
intake was less, the highor othoer extract intake on
cosplete feed 3 than complete feod 2 was a reflection of

higher cther extract contant of SHM compared to SSM.

Cther extract digestibilities werae not
sigrificantly different among the animals fed completo
fecds 1, 2 and 3 (Table 1%) indicating that ether extract
froie all the rations was cqually digestible., The ether
cHtract digestibilities rocorded in this investigation
werl o comparable to the values reparted by Reddy (1986) in
cartie rted complete feed cuntaining sunflower straw and
Joh jireddy and Reddy (198% u) 1n sheop fed complete feed
containing mixed grass hay. However, these values werwe
lowsr than the values reportod by Gomez Cabrera (1977) in
shevp fod on sunflower stalks and Reddy et al. (1986) fed
st op with complete feeds containing mixed grass hay and

suni lower heads.
5.5.7 Nitrogen-free Extract PDigestibility :

The higher nitrogen-irco extract intakes (Table
16) recorded on control tood may be attributed to

increased dry matter intake on that feed,

Nitrogen-free extract digestibility was

significantly higher (P<0.05) on complete feed 3 compared
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to other two feeds which were comparable indicating that
niteogen-free extract from SHM was more digestible than
that  of MGH and SSM. The  nitrogen~-free extract
dijestibility of complete feed 2 containing SSM  was
coaparable  to the results reported by Gomez Cabrera
(19 7) in sheep fed sunflower stalhs as sole feed.  Reddy
et al. (1986) observed higyher nitrogen-free extract
digostibility in sheep foed  cumplete feed containing
sun! lower heads than that containing mixed grass hay,
However, nitrogen-free oxtract digestibilities wore
retosted by Reddy (1986) 1n cactle fed complete feoed
conLalnling sunflower straw and Jojireddy and Reddy (1985

a) in sheep fed complete feud containing mixed qrass hay.

H5.06 BALANCE STUDIES :
S.b.1 Nitrogen Balancce

The differences in nitrogen intake (Table 17)
wore due to differences in Jdry matter intakes among the

£ as,

All experimental amimals on all the feedds were
on  positive nitrogen balance  (Table 17). Nitrogen
rceeontion did not differ significantly with all the three
corplete feeds., Higher nitrogen retention as per cent of
intake and as per cent of absiorbed on complete feed 3
ind.cate better utilization of absorbed nitrogen by
met e hing supply  of  cncigy  an a0 result of highur

digcstibility of nitrogen-free extract. These results
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alsv indicate that SSM and SnM nad no negative effect on
nit:. yen utilization. Gomer  Cabrera  (1977)  observed
titrogen loss with choppod  cuntlbower stalks in procove

Shern,
5.6.2 Calcium Balance :

Decreased trend of calcium intakes (Table 18)
fros complete feed 1 to 3 may be due to differences in

dry watter intakes among the Lo,

The calcium balance: were not significant by
drtierent among  the  throec  coaplete feods, All  the
cHre cimental  animals on all 1L threo feeds  showed
punitlve calecium balances indivcating that all the foeads
could meet the calcium requirecments of the exporiment.al
atticails, Slightly hiqgher calciun balance observed on
fe-i 1, may be due to variation in intake among the
graouni. However, Gomez Cabrova (1977) reported negative
valucs of caleium in sheep foed santflower stalks as sole

fuxuf .
5.6.3 Phosphorus Balancc :

Slightly higher phouphioray intakes observed on
cumolote feed 1 (Table 19) might be due to higher dry

matier intakes on that fecd.

All the experimental animals on all the feeds
showed marginally positive phosphorusbalances indicating

that the animals could meet phosphorus requirements. The



80
bal:.¢s were not differing statidtically among the
ditivrent feeds indicating that phosphorus from MGH, SSM
and  SHM  were  equally wutili:ed by the experimental
aniwils, Gomez Cabrera (1977) obucerved loss of minerals

witl santlower stalks in prococe Shoop.
5.7 PLANE OF NUTRITION OF EXPERIMENTAL ANIMALS :

Digestible crude protean (DCP) percentages were
not  Liguificantly different among the difterent feods
(ralitee 21).  The differences in DCPr intakes on difforent

feve  woere due to differences 1n dry matter intakes.

The total digestible natricents (TUN) percentages
wero not  signpificantly different among the different
feeioo. . However, the complete feed 1 containing SHM had
2.0 amd 3,94 per cent highod 0N values than complate
feoas 1 oand 2, respectively, .and this may be attributed
to higher nitrogen-free extract digestibility (4%) on
that ration than the other twa oo, The differences 1o
TN intakes among the feoed: may be attributed to the
difi..:ences in PDN contents and also to dry matter

10t

Results of metabolic studies revealed that the
crop residues, sunflower straw and sunflower heads can be
sucecsstully  incorporated  in complute  feeds  as sola
rouyhage  source without  any cffect on nutrient

utiii-ation in sheep in place of conventionally used

mixcd gyrass hay.



81
5.4 CARCASS STUDIES :

5.8.1 Dressing Percentage :

The mean weight ot slaughiter ranged from 21,0
t <. 4% Kg (Table 22). This may be due to lower initial
Lot wearght of animals at v bhegianing of growth trial
(l1o.0d to 10,25 kg).  The mean carcass yield for animals
of Witferent treatments ranged tros 9.93 to 11,50 kg. The
me . dressing percentage on live werght basis oand empty

Lody wetght were 47.15 and So.wt; 47,99 and 57.%9 and

S0 and 62.80 per cent rerpectively on feeds 1, 2 and
i noitncrease of about & opor oot oan dressing per cent
Ve shevryed inoanimals fod cospdone tead 3 compared Lo
{ + tasdoon other two focd o wiitceh 1t wag comparable.,

Tre o lover dressing percentage of andmaln fed comploto
toca, centaining MGH and sM ey be due to thelr bigher
Ccriut tibre and lower nitecgon-troe oxtract contents of
tiee o« foeds (Table 4) compared ta the complete feoed
o antng SHM. o Preston and watlas (1974) and Price ot
ai.o cidls and 1980) recorded roddnccd dressing percentages
o1 tagh roughage diets and wa. atiributed to increased
gu: 111 and reduced amount ot carcags fat. Lower per
¢t of non-edible organs (Table 2%) recorded on feed 3
me . e another reason for haigher ddressing per cent on
Vit terd.,  The dressing prirvntage values recorded 1in
thii. study were comparable (o the values reported by

Chiottorjee et al, (1969) and Prasad et al. (1981).
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S.8.2 Carcass Cuts :

The proportions o1 1oy, loin, rack, shoulder
ant ncck and  foreshank and nrisket (Table 23) were
Cowwrable among the three treatment group. Proportions
w1 j were higher in all the gronges fol lowed by shoulder
i ek, rack, loin and rorcshank  and brisket.  The
higuer  proportions of leg  oooerved  in this  study
indicates that  this  part  of  the carcass  was  well
dev o Topead, The results woeoo in accordanee with ol

fintvags of Osman and Shatrci(lve/7) and Prasad et al,

5.8.4 Lean, Bone and Fal f'ropocrtions @

The proportions «f loan was higher in all feods
f. i .od by bone and fat (Tatiic 1), The proportions of
1oa., bone, fat or bonc : nwieat tatios were optimum and
cor aable to the proportion: rceorded by Jojireddy and
Reoos (195 b) in  Nellore sam.  fed  complote  foeds
¢ aining  mixed grass  baysoorglam straw. Slightiy
B¢ proportions were obscived tor lean on feed 3, bone
on .1 2 and fat on feced 1. Thiu may bo attributed to
dit: srences in gomposition ot complete feedu(hivhest fibre
an¢ lswect nitrogen-free extroct on feed 1 and lowest CF
aue highest nitrogen-free catract and fat on feed 3).
Theooo proportions were in accosdance with the findings of
Piii.i (1966), Lohse and Kallurit (1968) and Chatterjec
¢l i, (1969). The higher satiui, ot bone : meat on feeds

1 ong 3 indicate that MGH and SHM were more effcient in
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dopositing meat than SSM.

Bone : meat raticn (i:0.87 to 1:3.86) obtained
1 this study were higher than those obtained by Prasad
il (1980) indicating that alt the foeds used in thiw
study were efficient in formation of higher quality of

me b in proportions to bone.
9.0.4 Edible and Non-c¢dible Organs

The per cent of non-.dible organs (Table 25)

. lower on feed 3 than the other two feeds which were
+ovable while the paear oo o edible orqgans  wau
congearable on all  the  foeode, This resulted in lower
vootue of edible : non edible argans ratio on feed 3 than

tive other two feeds.

The results of (he carcasgs studies indicate

L the complete [cod i howed  higher  dressing
pooccentage with lesser proportions of pon-edible organs
wiid higher proportion of lean with lesser proportion of

far indicating that SHM wau cuperior to MGH and 8SM an

qi-1ting desirable carcasgs characterrgtics.

The results of thi: investigation indicate that
st lower  straw  and  suntlower heads  are potential
Foagnage: sources comparabile to wmixed grass hay and could
- atilized in complete iovdasn for sheep without any
di icterious effects on growth rate, feed efficlency,
nutrient utilization and carcass quality. Further,

sunflower heads could form a better quality carcass.,
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CHAPIER VI

SUMMARY

Three isonitrogencus, non cereal based complete
Foecds were formulated using (1) mixed grass hay (MGH), or
. sunflower straw meal (:55M) o0 (1) sunflower head moal
(~1), as sole source of roughage (50%) and processed

t.t 0 mash.

The Pprocessing cost ot complete rations was
Shed owut to be  R.B.47, BL/od0 and BL6.83 per quintal
o feeds 1, 2 and 3, respectively.  The cost of above
Poodds were 85.127.41, ®.116.38 and m,.114.97 per quintal,
rospectively. Though, the capacity  of the feod
poeressing plant was one tonne per hour for conventional
acentrate feeds the productron ot complete feeds wax
ondy 500, 570 and 613 kg per hour due to inclusion of
Light, low density roughaqge materials MGH, SSM and SHM in
tiv complete feeds at %0 ot <ont level. These complot
foods were tested in a 180 day growth trial involving 14
eviore ram lambs (6 in cacie group) weaned at 2-3 months
ot age and a metabolic trial involving 9 rams (3 from
zach group of growth trial) using o completely randomized
dewign, to study the effect of the feeds on growth, fecd
otiiciency, nutrient digesticn and utilization., At the
e¢nd of the experiment, 2 reprosentative rams from each

Yroop were slaughtered to study the carcass

vharacteristics. 64
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The average daily guins were 76.17, 69.00 and

61.83 g for feeds 1, 2 and 3}, rospectively, Dry matter
intake per kg gain (kg) and cost of feed (M.) per kg gain
¢ complete feeds 1, 2 and 3 were 10,77 and 15.94;  11.4%
it 15031 and 11,21 and 1Y.10 vospectively. Average
“aily gains were not sigyniticantly different among the
tevds. Though the feed efficicncy was better on feed 1,

the cost of feed per kg live weight gain was lower on

fob 3.

Voluntary intake o dry  matter was ot
suignilicantly  different  awong  the sheep fed with
dilterent feeds indicating that  all the feeds were

cally palatable. Significantly higher (P<0.05)
tionpystability of nitrogen-treo extract was observed on
1ol 3. Digestibilities of «ry matter, organic matter,
ctiner  extract, crude protein and  crude fibre woero
corparable on  all the tooda, All  the experiment.a.
animals were on positive nitirogen, calecium and phosgphorus
oionces without any signiticant difference among  thae
foods.  Higher digestible crude protein, total digestible
nutrients and digestible encrgy intakes were observed on

focd containing MGH due to highoer Jdry matter intake.

The dressing poreoentages of carcasses were
hijier on feed 3 either on live weight basis or on empty
iv.i; weight basis. The proporticns of leg in the carcass
wero higher followed by shoulbdcr and neék, rack, loin and

i:1-oshank and brisket on all the feeds., The bone : meat
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r.tios of the rams fed throv complete feeds ranged from 1:

L.ov7 to 1z 4.45 with highest vatio on feed 3. Highest

proportions were observed for lean on feed 3, for bone on

t- v 2 and for fat on feed 1, The ratios of edible non

~tinloe organs were lowest an tood 3,

The results ol the: ctady andaicated that SuM,

vhih

are potential roughage sources comparable to MGH and

could be utilized in the tormulation of complete foeds

tov growing sheep without any doeleterious effects on

ihoocient utilization and carea quality,
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