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CHAPTER |
INTRODUCTION

India has an agribased economy. Major part of Indian
population depends on agriculture for livelihood. Along with agriculture,
poultry business has helped to farmer for improving the economical and
nutritional status of the family. Poultry industry has improved vastly in last four
decades. Poultry industry in India has transformed itself from old backyard
farming into dynamic agro based industry. Its development is not only been in
size but also in productivity and quality. Poultry industry is ever growing due
to awareness among masses about high nutritional values of eggs and meat

as a human food.

Indian poultry industry has been in the news, attracting foreign
investor with good returns, booming markets and expanding economy. Like
the other sector, trusty chicks are also chirping ahead. The poultry production
in India has made significant improvement over the years due to research and

development, thrust of government and organized private sector.

Poultry production is one of the fasted growing sectors of
Indian agriculture. While egg production is increasing at a rate of 6-8% per
annum and broiler production is increasing at the rate of 10-12%. India at
present is the 3™ largest producer of eggs and 5" largest producer of poultry
meat in the world. Egg production has reached to 46.17 billion eggs and egg
mass is 2492.0 thousand tones in the year 2005-2006. This represented a 16
fold increase for egg number and 14.7 fold increase for egg mass over 1961.
Poultry meat production increased 23.46 fold from 81 thousand tones in 1961

to 1900 thousand tons in 2005-06 (Mohapatra and Mishra, 2008).

The most important constraint in the development of poultry
industry is shortage of feed ingredient and their high cost, which are
significant limiting factor to increasing the production cost of poultry. This

shortage of feed, especially the major cereals often prevent any significant

1



development in production of poultry as these stocks mainly depend on a
constant supply of cereal grains like maize, jowar and other millets as a basic
source of energy (Adegbola, 1976). Thus, this has led to increasing cost of
finished feeds which offoend accounted for about 70 to 75 per cent of the total
cost required for raising poultry. Due to this, it has been suggested by poultry
nutritionist time to time that, the utilization of various new and unconventional
sources of material as poultry feeds, which are not detrimental to poultry
production. Maize is the conventional sources of energy in poultry feed in
India while soy bean, groundnut cake and fish meal are the sources of
proteins. At present, the continuous rise in the prices of these ingredients has
put enormous_pressure on the poultry farmers to look for alternatives. In view
of such situation, efforts should be made to utilize the agro- industrial

byproducts as poultry and livestock feeds.

In recent year a number of fruits, vegetables and oilseeds
processing factories have come up in country and byproduct from these
sources are available now in plenty. The important fruits wastes are Orange
peel, Mango peel, Apple Peel, Apple core, Pine- Apple peel, Tomato pomace,
Apple pomace etc. The wastage from fruit processing plant constitutes large
untapped sources of energy and protein (Mahadevaswamy and

Venkataraman, 1990).

However, considerable amount of vegetable and fruits
processing waste product are thrown away every year which are unfit for
human consumption. The disposal of such waste is a serious problem and
simply it is thrown away in manure pit which also causes environmental
problem. These economically valuable byproducts and easily available waste
are not being properly utilized at present in our country. If these waste
products are processed properly and dried, these could yield a suitable
quantity of feed ingredient for poultry feeding which will not only reduce cost

of feed but also minimize the environmental problem.
In India around 3.48 lakh hectares land are under citrus
cultivation yielding 27.58 lakh tones of fruits (Singh and Pandey, 1993). In
2



Vidarbha, 90,000 hectares area is under orange production from which 10
lakh metric tones oranges are produced. These Orange is available from the

month of September to November and February to May (Anonymous, 2000).

In Vidarbha 90 per cent citrus area is shared by Nagpur
mandarin. Hence, most of orange processing units are concentrated in
Vidarbha region of Maharashtra state especially in and around Nagpur. Two
mega orange processing units have been established by Government of
Maharashtra i.e. one at Katol Dist. Nagpur and second at Morshi Dist.
Amaravati which have processing capacities of 1000 tones daily. Several
private orange processing units are also present in Nagpur (Zinjarde, 1998).
The byproducts from orange processing plants are peel, rags, citrus
molasses, seed meal and pomace, Analysis of Nagpuri orange has shown
that it yields 32 to 62 per cent of juice and 38 to 44 per cent of rind and seeds
which is non edible (Jadhao et al., 1994).

Orange pomace is left over material of Orange processing unit.
After extraction of juice, it consists of pulp and seeds. It is one of the most
important horticultural wastes byproduct available in this region having feed
potential but Pomace is not only a loss of national property but also creates
atmospheric pollution after its fermentation. As it is nutritious, it needs to

process and preserve for livestock and poultry feeding.

Now a day nutritionists are trying to exploit new sources of
feed ingredients. Orange pomace is one of the feed ingredient can be used
as poultry feed due to its moderately high energy content. Preservation of
orange pomace by dehydration technology is possible but it is quite laborious
and time consuming due to content of high moisture, sticky in nature due to
high content of pectin and required area for drying hence a suitable
technology for its preservation is the only solution for its efficient, ecological
and economical use in the ration of poultry (Patel et al., 2001).Orange
_pomace is cheap and easily available in Vidarbha. However, scanty
information is available on utilization of orange pomace in broiler diets.
Hence, to exploit the possibility to utilize orange pomace in broiler diets as
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energy sources the investigation entitled “Utilization of Orange pomace at
different levels in broiler diet” was undertaken to find out level of incorporation
of orange pomace in broiler diets without affecting broiler performance and to

study its cost structure.

The present investigation was therefore undertaken to study

the nutritive significance with following objective

1)  Utilization of orange pomace at different level in broiler diets which may

be used by the farmer for feeding poultry.
2) To study the performance of broilers on orange pomace included diets.
3) Diets effect of on carcass quality of broiler.

4) To study the economics of broiler production.
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CHAPTER |l

REVIEW OF LITERATURE

The feed is the major important factor, affecting the production
performance and economics of broiler production next to genetic potential.
Moreover, it is major inputs constituting about 70-75 per cent of the total cost
of production. Prime objective of poultry producers always seems to be
improve feed efficiency and productivity by reducing the cost of production
per bird. Now a days cost of poultry feed ingredients is quite high and they
compete with human diets. To over come this situation, some other low cost
by-products such as agro industrial by-products were tried by various
workers. But very little work has been done on >utilization of citrus by-products
in poultry. In this chapter, a by-product from citrus industry i.e. orange

pomace meal has been used on broiler performance and reviewed as below.

2.1 Proximate Composition

(2]

Kunjukutty et al. (1966) studied the chemical composition and
feeding value of lime (Citrus aurantifolia) and lemon (Citrus lemon) and
concluded that lime seed was moderately rich in ether extract, fair in protein
and low in calcium and phosphorus content. Vitamin C content was higher in
lime juice than lemon juice. Lime juice was richer than lemon juice in vitamin
C content. Lemon peel and lime had more or less an identical chemical

composition.

Cottyn and Bouncque (1970) reported that citrus pulp contain
crude protein, ether extract, crude fibre, Ash, calcium, phosphorus, NFE,
sugar and dry matter was 5.87, 3.91,11.66, 4.62,1.50, 0.89, 61.85, 22.0 and
81.1% respectively. They observed mean digestibilities as 83.5, 53.0, 86.2,
81.0 and 90.8% for dry matter, crude protein, ether extract, crude fibre and

nitrogen free extract, respectively. Starch equivalent of dry matter was 71 4%.



Bhattacharya and Harb (1973) reported that dried citrus pulp
contain 8.1 per cent crude protein,11 per cent crude fibre, 73 per cent
nitrogen free extract, and 14 per cent sugar on dry matter basis . One half of

the protein in citrus pulp was frue protein and deficient lysine.

Ammerman et al. (1976) analyzed the data for 3,630 samples
of dried citrus pulp obtained by the Feed Laboratory, Division of Chemistry,
Florida Department of Agriculture during the year 1963-1975. The average
moisture content was 8.48 per cent. The average proximate composition,
expressed on a dry matter basis, was as follows: protein 6.80 per cent; ether
extract 4.08 per cent; ash 5.42 per cent; crude fibre 13.32 per cent; and
nitrogen —free extract 70.38 per cent. All nutrient levels differed (P<0.05)
among production sources, among years or season, and for production
source x season interaction. The range in proximate composition, expressed
on a dry matter basis according to production source, was as follows: protein
6.58 to 7.50 per cent; ether extract 3.61 to 5.07 per cent; ash 5.07 to 6.26 per
cent; crude fibre 12.15 to 15.68 per cent; and nitrogen — free extract 67.68 to

72.08 per cent.

Accardi et al. (1977) studied the digestibility of dried orange
and lemon pulp. The composition of dried orange pulp and lemon pup on dry
matter basis was crude protein 10.5, 10.94; ether extract 5.37, 23.92; nitrogen
free extract 60.8, 55.41 of which 13.91, 4.25 was sugar and Ash 7.46, 4.13
per cent, respectively. Digestibility values were for crude protein 60.22, 68.39,
ether extract 86.55, 83.66, crude fibre 80.61, 75.84 and nitrogen free extract
89.2, 89.14 per cent, respectively.

Anonymous (1981) studied the chemical composition of
digestibility of citrus pulp in sheep and reported the value for dry matter, crude
protein, crude fibre, ash, ether extract, nitrogen free extract as 91.8, 6.9, 13.1,
7.1, 2.8, 70.1 per cent, respectively on dry matter basis. Digestibility
percentage of crude protein, crude fibre, ether extract, nitrogen free extract,
was 91.8, 6.9, 13.1, 7.1, 2.8, and 70.1 per cent, respectively on dry matter

basis. Digestibility percentage for crude protein, crude fibre, ether extract,
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nitrogen free extract and metabolic energy were 41.1, 79.7, 99.9, 87.7 per

cent and 3.03 Kcal per g, respectively.

Martinez et al. (1981) reported the chemical composition of
citrus pulp from eight groups of citrus fruit grown in Spain. Pulp on dry matter
basis had peel 60 to 65 per cent, segment pulp 30 to 35 per cent and seed 0
to 10 per cent and contained organic matter 96.0 to 96.9 per cent, ether
extract 3.4 to 6.3, fibre 7.4 to 10.9 and protein 5.0 to 8.0. Peel had similar
composition of pulp. Seeds were rich in protein, ether and fibre. There were
significant difference between varieties in fibre and acid detergent lignin of
dried citrus pulp.

Banerjee (1998) reported that liquid obtained from pressing
orange waste contained 10-15 percent soluble solids of which 50-70 per cent
was sugar. This material amounted for more than half of the total weight of

the waste.

JPatel et al. (2001) conducted the analysis of orange pomace
and studied the utilization of orange pomace at different levels on the
performance of broiler. They reported that orange pomace contain 8.12 per
cent crude protein, 4.92 per cent Ether extract, 13.50 per cent Crude fibre,
64.21 per cent Nitrogen free extract, 9.251 per cent Total Ash, Calcium-2.05

per cent, Phosphorus — 0.21 per cent on dry matter basis.

Jawale et al. (2005) conducted the analysis of orange pomace
and studied the effect of orange pomace supplemented with xylanase and
cellulose on the performance of broilers by partial replacement of maize. They
reported that orange pomace contain 8.12 per cent crude protein, 4.92 per
cent Ether extract, 13.45 per cent Crude fibre, 64.20 per cent Nitrogen free

extract, 9.31 per cent Total Ash on dry matter basis.



2.2 Broiler

Driggers et al. (1951) reported the toxic factor in citrus seed
meal and showed that, citrus seed meal contain ‘Limonin’ which was toxic to
pigs and poultry. They indicated that 5 per cent inclusion, of citrus seed meal

reduces the growth and at 20 per cent it caused mortality in chickens.

Perez et al. (1976) reported that citrus meal in diets for
chickens on starting feed with 60 per cent maize or with 20, 30, and 40 per
cent of its replacement by citrus meal gives significant result. Four groups of
chicken gained 661, 571, 459, and 408 g respectively for intake of 1.6, 1.8,
3.0, and 3.8 g/g gained. The finishing feed had 64 per cent maize or the same
replace with citrus meal gains to 56 days were 1669, 1374, 1293, and 1099 g
and efficiency were 1.8, 2.3, 2.6, and 3.1 g/g respectively in these treatment

groups but the difference were found to be significant.

Mohammed and EL- Nagger (1979) reported that mixed feeds
of undecorticated cotton seed cake, sawdust and fishmeal with orange
varieties "Baladi” and “Naval” ( after extraction of juice) have high nutritive
value viz., 62.05 and 64.05 per cent in form of total digestible nutrients. These
mixed feeds can be used for feeding poultry and animal, saving about 20 to

40 per cent of concentrate feed staffs.

Sharma and Kotch (1981) studied some horticulture by-product
in chicks starter rations, Banana peels, Jaman seed and Kaenth fruit meal
were sun dried and substituted at 1,2,and 3 per cent levels to replace equal
parts of maize and wheat( low grade) in the control diet. One hundred seventy
five day-old chicks were reared on control diets for eleven day in electric
battery brooder. They were grouped at random into ten groups of fifteen
chicks in each group the average gain in body weight and FER were slightly
lower in all treatments in comparison to control except in 3 per cent Jaman
seed meal fed group which was higher. The feed consumption had been

higher in all treatments in comparison to control. The overall results indicate



jaman seed meal and kaenth fruit meal can be safely feed up to 3 per cent

levels to the starter chicks.

Kang and Chol (1984) reported the feeding value of dried
citrus peel. Day old 192 moniker strain broiler chicks fed 2 or 4 per cent of
citrus peel gained numerically more weight and consumed more feed than
those fed the basal diets without citrus peel. Citrus peel at 6 per cent level
showed slightly decreased weight gain and feed intake. As the level of citrus
peel in diets increased, more feed was required per unit weight gained
(P<0.05), indicating that citrus peel probably contains less metabolizable

energy than wheat bran due to higher fibre content.

Yang and Chung (1984) studied the effect of citrus peel and
pulp in the diet of broiler chicks. Their weight gain and feed intake tended to
fall as the level of citrus increased. However, citrus peel which had been
heated and dried could replace 5 per cent of the conventional diet for broiler

chicks.

Suh et al. (1985) conducted an experiment on utilization of
citrus pulp and its effect on the cholesterol metabolism in chicks. The neutral
detergent fibre (NDF) and acid detergent fibre (ADF) contents were analysed
in the experimental materials and residues (celluloses) of excreta from birds
fed diets contained wheat bran, citrus pulp, acetone extracted (AE) citrus pulp
and ultrasonically treated (UT) citrus pulp. Cholesterol deposition in carcass
and steroids excretion in excreta of birds fed diets contained cellulose (cotton
seed meal), wheat bran, citrus pulp, citrus pulp-AE and citrus pulp-UT were
investigated.

Lanza (1986) reported usefulness of dried orange and lemon
pulp for feeding dairy cows, pigs, laying hens and broilers with the conclusion
that dried orange and lemon pulp is the best substitute for cereals in feeding.
There was no negative effect on yield, if cereals in the concentrate mixture
were completely replaced by dried orange pulp.

Rao and Ladaniya (1989) reported that the diet with orange

pomace peel meal for broiler was palatable and it increased feed conversion
9



efficiency and also there was saving of Rs 1.29 in cost of diet per kg gain

broiler weight by replacing 10 per cent maize as Eompared to control.

Kukde (1990) conducted an experiment on broilers on the
inclusion of orange pomace meal as a substitute for maize. Sixty day old
broiler chicks were randomly allotted to three groups each having 20 chicks
fed with three rations consisting of control basal diet of maize plus GNC and
remaining two diets with maize replaced by 5 per cent and 10 per cent orange
pomace meal. There was no significant difference in the body weight gained
between the treatment and control groups. The broilers in 5 and 10% orange
pomace meal group gained 129 and 242 g, weight respectively, which was
more than control group. He reported that broiler fed by orange pomace meal

at 5 and 10 per cent level was beneficial.

Squires et al. (1992) conducted two experiment to determine
the effects of heat, water, acid, and alkali treatment of tomato pomace onnwait
gain, feed to gain ratio, nitrogen utilization, and ME of diets for broiler chicks.
In Experiment 1, both treated and untreated tomato pomace was included in
broiler diets at a 10 or 20 per cent level. Results indicated that the level of
antinutritional factors present in untreated tomato cannery waste did not
appreciably depress any measured production parameter. Hence, it appeared
that untreated tomato cannery wastes might be used as a feed ingredient in
low-energy poultry diets. The second experiment was designed to test the
effect of alkali concentration and treatment time of tomato pomace on the
performance of broiler chicks. Alkali treatment of tomato cannery wastes
increased the weight gain and decreased feed to gain ratios of broiler chicks

over those of untreated tomato waste controls.

Matoo et al. (2001) studied performance of broilers fed on
apple pomace diets supplemented with enzyme(s). In an experiment with
broiler birds maize was replaced with dried apple pomace at 0, 10, 15 and 20
per cent levels with or without enzyme(s) supplementation. Birds fed enzyme
supplemented pomace above 10 per cent levels; body weight gain was

compariable to control groups. Differences in feed consumption at all levels of
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replacements except at 15 per cent replacement with enzyme
supplementation were statistically non-significant. At 15 per cent replacement
with enzyme supplementation, the average feed consumption was
significantly (P<0.05) higher than all other treatment groups. It was concluded
that enzyme supplementation improved the feed conversion efficiency of birds

fed diets with 15 and 20 per cent replacement.

Patel et al. (2001) studied effect of different levels of orange
pomace on body weight gain, feed intake, feed conversion ratio and carcass
characteristic of broiler chicks. A total 100 day-old broiler chicks were divided
in to five experimental groups with three replicates in each. Orange pomace
was incorporated in the experimental groups at rates of 0.0, 5.0, 10, 15 and
20 per cent in both starter and finisher feeds to replace similar rates maize.
They concluded that broiler performance was better by partial replacement of

maize by orange pomace.

Rabayaa et al. (2001) studied effect of different levels of olive
pulp on body weight gain, feed intake and feed conversion efficiency of broiler
chicks. A total 160 day-old chicks were divided into five experimental groups
with four replicates in each. Olive pulp was incorporated in the experimental
groups at rates of 0.0, 2.5, 5.0, 7.5 and 10.0 per cent in both starter and
finisher feeds to replace similar rates of yellow corn. Weight gain of chicks
was the same in chicks consuming up to 7.5 per cent of olive pulp. However,
weight gain of chicks fed 10% olive pulp had the lowest (P<0.05) weight gain.
Similar trends were observed in for feed intake, and feed conversion
efficiency. It concluded that olive pulp could be considered as potential low

cost feed for broilers.

Keithly and Thomas (2004) received United States Patent no.
20040219279 for study entitled ‘Commercial poultry breeder citrus by-product
feed supplement and method and its incorporation in feed. The breeder feed
diet compositions include by-product or waste material from citrus juice
extraction. The citrus peel by-product compositions improve poultry breeder
characteristics and economics.
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Antongiovanni et al. (2005) reported that citrus by-products are
rich in Esperidin, Eriocitrin and Narirutin, flasonones with immune modulating
properties. Aim of this preliminary study was to test one of the most important
classes of natural compounds as flavonoids, pigments with auxinic and
antiparasitic properties contained in fruits and vegetables. A great problem in
poultry feeding is the control of animal infections as coccidiosis, which could
be faced by natural products other than drugs. A trial was conducted on 160
hybrid Ross chicks, randomly allotted to 4 groups and kept on litter. The birds
were fed diets supplemented with 4 different levels of a citrus by-product. The
diets were composed with maize, soybean meal, maize gluten meal, olive oil
and a mineral-vitamin supplement. The by-product used in the present trial
consisted of the residue from the orange juice industry. It was included in the
diets either as a liquid or as a dry product at different levels: 0 per cent in the
control group (C), 1 per cent dry product (group S1), 2 per cent dry product
(group S2), 4 per cent liquid product (group L4). The concentration of
flavonoids in the dry product was the double of that in the liquid one, so that
groups S2 and L4 received the same amount. The analysis of excreta
showed a high concentration of coccidia in the control group only, and a very
low concentration in group S1. On the contrary, no trace of enteroparasites
was found in any group. The ELISA test on blood samples showed higher
levels of immunoproteins in the chickens fed flavonoids. It may be concluded
that the liquid supplement showed the same antiparasitic properties than the
dry one.

Jawale et al. (2005) studied the effect of orange pomace
supplemented with xylanase and cellulose on the performance of broilers by
partial replacement of maize. From the result of this investigation it concluded
that replacement of maize by orange pomace is economical at 15 % level and
enzyme supplementation increase the body weight gain but to widen the
margin of profit when the dose of enzyme supplemented need to be

increased.
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Odunsi (2005) assessed the nutritive value and utilization of
mango (Mangifera indica L.) seed kernel (MSK) in the diets of broiler
chickens. Meal from the seed kernel contained 61.6 g crude protein, 136.2 g
ether extract, 22.3 g ash, 46.4 g crude fibre, 673.5 g nitrogen-free extract and
appreciable mineral content. MSK was incorporated at levels of 0, 50, 100,
150 and 200 g/kg at the expense of maize but with slight adjustments to the
soybean meal so as to achieve isonitrogenous diets. Body weight and body
weight: gains increased significantly (P<0.05) up to 100 g/kg and then
decreased. MSK at 150 or 200 g/kg had no significant effects (P>0.05) on
feed intake and feed efficiency when compared with control diet. Marginal

improvement was recorded in the broiler diet.

Zafar et al. (2005) conducted an experiment on one hundred
day old broiler chicks. They were divided into two groups A and B. the feed of
group A contain maize in addition to other ingredients, whereas the feed of
group B substituted maize with apple by-products. Both group of birds gained
appropriatble weight required to be marketed at the end of 6 weeks. Live
weight and caress weight were also recorded. There was significant
difference between these two parameters. Group B gained more live weight
as compared to group A. It concluded that apple pomace can be used safely
as energy source in broiler ration replacing maize by 10 per cent without any
adverse effect on the broiler production. Further, they concluded that
inclusion of agro industrial by-product in poultry feeds will help to reduce the

cost of production.

Keithly and Thomas (2006) received the U.S. Patent no.
7115298 for study entitled ‘Dried citrus peel supplement for use in commercial
poultry feed'. The feed composition includes byproduct or waste material from
citrus juice extraction. These feed supplements improve poultry
characteristics and enhance feed conversion when compared with traditional
poultry feed diets or supplements which rely on components that are not in
their respective native states as present in citrus byproduct from juice

extraction equipment.
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Oluremi et al. (2006) conducted feeding trial with one week
old, one hundred and fifty Anak broiler chicken to asses the nutritive value of
sun dried sweet orange (Citrus sinensis) rind (SOR). They were randomly
assigned to five dietary group in which rind replace with maize at 0, 5, 10, 15,
and 20 per cent levels in both starter and finisher diets. Experimental diets
had no significant effect (P>0.05) on feed intake, body weight gain, water
consumption, water: feed ratio, feed conversion ratio and feed cost per
broiler. while final live weight was affected significantly (P<0.05). Increasing
dietary SOR beyond 15 per cent reduced the growth rate, which cumulatively
caused a decrease in final live weight. Diets had significant effect only thigh +
drumstick and abdominal fat, and the dressing percentage values of broiler on
the SOR diets were higher those on the control. It has shown that dried SOR

can be used to replace dietary maize in the diet of broiler at 15 per cent level.

Oluremi et al. (2007) studied the effect of fermentation of
sweet orange (Citrus sinensis) fruit peels on its replacement value of as a
dietary energy source. The trial was conducted on 120, - = =~ ~" day old
Anak 2000 broiler chicks. Sweet orange peels fermented for duration of 0, 24,
and 48 h and thereafter dried and ground. The powder was used to replace
maize at 30 per cent level in the test diets. The chicks were divided into four
groups with three replicates each having 10 chicks. The diets were
maintained isonitrogenous. The dietary treatment groups were CD (control),
SPOD and SP24D, SP48D.The performance and carcass quality were
evaluated. Fermentation of sweet orange peels depressed the mean feed
intake, body weight gain and live weight of broiler among the treatment
groups highly significantly (P<0.01) the longer its duration. The performance
of boilers in the orange peels based diets was inferior to the control.

Kumar et al. (2008) studied effect of feeding mango seed
kernel as a replacer of rice polish on the performance of broiler starter. Trial
was conducted on 200 broiler chicks to find out the economic level of
inclusion of mango seed kernel in the broiler ration. The five ration containing

0 (T4), 2.5 per cent ( T,), 5 per cent ( Ts), 7.5 per cent ( T4) and 10 per cent
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(Ts) mango seed kernel were fed to broiler starter from 0-4 weeks of age.
Body weight gain, feed consumption, feed efficiency, dressing weight
percentage, eviscerated percentage liver weight, gizzard weight, heart weight,
and spleen weight under T,, T,, Ts, T, and Ts respectively did not differ
significantly among various levels of inclusions. The price of the feed per kg
was reduced as the level of mango seed kernel was increased in the feed and
was minimum in 10% inclusion. Treatments T, and Ts gave higher net profit
suggested that mango seed kernel can be economically incorporated up to

10 per cent levels in broiler starter ration.

Meena Kumari et al. (2008) evaluated orange pomace as
energy source in broiler feeds. The dietary treatment groups were designated
as C (control basal feed), OPE-5, OPE-10, OPE-15 i.e. feeds prepared by
obtaining 5% 10% 15% of total ME, respectively, from dried ground orange
pomace instead of maize. During starter phase FCRs of C. OPE-5, OPE-10
and OPE-15 did not differ significantly, whereas that of OPE-15 was
significantly higher. During starter phase weight gain in OPE-10 was higher
than other group. The expenditure on feed per kg gain in weight was lowest in
OPE-10 and hence profit earned per kg gain in weight was the highest in this
treatment. It concluded that dried orange pomace could be used as source of

energy.

Mourao et al. (2008) investigated the impact of incorporating
citrus pulp (5 or 10%) or dehydrated pasture (5 or 10%) on the performance,
carcass yield, and characteristics of broiler chickens. A diet containing neither
citrus pulp nor dehydrated pasture was used as control. The results on growth
performance showed that daily weight gain was reduced by 26 per cent in
birds of the 10 per cent citrus pulp treatment (P<0.05) as compared with the
control.

Wadhawa et al. (2008) conducted a study on one hundred and
eighty, day old broiler chicks were randomly assigned to four treatments
designated as C ( control, basal feed ), OSE-5, OSE-10 and OSE-15, i.e. feed
prepared by obtaining 5 per cent, 10 per cent, and 15 per cent of the total ME,

15



respectively, from dried ground orange skin instead of maize. During the
starter phase gain in weight of OSE-5 and OSE-10 did not differ significantly
(P<0.05) from that of C, but that of OSE-15 was significantly (P<0.05) from
that of C. The FCR of C, OSE-5, and OSE-10 were not differ but that of OSE -
15 was significantly (P<0.05) lower. During the finisher phase FCRs did not
differ despite significantly (P<0.05) less feed intake on OPE -10 groups.
Overall, the replacement did not affect the FCRs, but a mortality of 6.67 per
cent was observed in OSE-15 against no mortality in other treatments. The
profit earned per Kg gain in weight was the highest in OSE-10 group. Thus, it
was concluded that orange skin could safely replace maize upto 9 per cent

and increase the profit of broiler rearing.

El-Deek et al. (2009) studied the possibility of incorporating
raw or treated guava by-product in broiler finisher diets. Three hundred and
fifteen broilers of four weeks old were used in this feeding trial. The chickens
assigned to 21 experimental diets in three replicates of 5 chickens each. The
first experimental diet (control), while other twenty experimental diets
contained raw and the treated guava by-product with the following percentage
2, 4, 6 and 8 at the expense of the control diet. Results showed that the
experimental diets had no significant effect on body weight and body weight
gain throughout the experimental period. Increasing level of raw or treated
guava by-product had a significant effect on feed intake, protein intake and
energy intake, when compared to those of the control diet. Mortality rate was
affected by dietary treatment however the level of inclusion, 6 or 8 per cent
significantly increased the mortality rate. Data from the present study
indicated that up to 4 per cent level of Sun-dried raw guava by-product
containing diet could be utilized effectively by finisher broiler chicks without

adversely affecting on performance parameters.
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2.3 Layer

Gohl (1975) made an attempt to increase the usefulness of
citrus pulp by drying and reported that dried citrus pulp at 10 per cent
inclusion had reduce the growth rate in chickens and may be toxic at level 30

per cent when added to diets of layers, it adversely affect the yolk colour.

Yang and Chung (1986) studied the utilization and feeding
value of dried citrus by-product on layers. 150 hens initially 19 weeks old
were given basal diets containing maize 60, wheat bran 10, soybean meal 16,
and fish meal 3.5 per cent or with 5, 10, or 15 per cent dried citrus peel or 5
per cent dried citrus segment and pulp, generally replacing bran. Egg weight
and average daily egg mass decreased in the last two groups. The diets with
15 per cent dried citrus peel decreased protein digestibility and dry matter and
reduced feed efficiency. There was no significant difference between the

groups in weight gain was reported.

Velloso (1988) conducted an experiment on pelted orange pulp
in the diets of laying hens. When Pelted orange pulp was included at 10 per
cent level by partially replacing maize, it does not affect growth and age of

sexual maturity.

Bhat et al. (2005) studied the effect of feeding different levels
of apple pomace in the ration with or without supplementation on the
performance of pullets. A trial was conducted on 315 pullets, distributed in 7
treatments groups in deep litter system to assess the effect of replacing
maize by apple pomace in the ration at 0, 10, 15, and 20 per cent levels with
or without enzyme supplementation, on age at sexual maturity, egg
production, egg weight, and mortality. There was no significant effect on age
at sexual maturity among the different groups, though it was numerically
higher in the groups in which maize was replaced by apple pomace at
different levels irrespective of enzyme supplementation. Numerical decrease
in egg production was observed by replacing maize by apple pomace at 10

and 15% levels with enzyme supplementation which was not statically
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significant, but significant adverse effect was observed in those groups where
replacement was made at the same level (10 and 15%) without enzyme
supplementation and at 20 per cent level with or without enzyme
supplementation. Numerically but statically insignificant increase in egg
weight was obsgmed in the groups in which maize was replaced by apple
pomace at 10 per cent with enzyme supplementation and 15 per cent with or
without enzyme supplementation, but when the replacement was made at 10
per cent level without enzyme supplementation and 20 per cent with or
without enzyme supplementation increase in eggs weight was statically
significant.

Odunsi (2005) conducted an experiment to assess the nutritive
value and utilization of mango (Mangifera indica L.) seed kernel (MSK) in the
diets of layer chickens. Meal from the seed kernel contained 61.6 g crude
protein, 136.2 g ether extract, 22.3 g ash, 46.4 g crude fibre, 673.5 g nitrogen-
free extract and appreciable mineral content. MSK replaced with maize on
weight by weight basis at 0, 50, 100, 150, 200 and 250 g/kg. Results
indicated a significant decrease (P<0.05) in feed intake, rate of lay, egg mass
and feed efficiency with increase in dietary level of MSK. Layers on 150, 200
and 250 glkg MSK exhibited the highest body weight losses. The results
indicated that at higher levels, MSK can not readily substituted maize in layer

diets

Yang, Seung-Ju et al. (2008) studied the effect of feeding
citrus by-products on nutritional properties of Korean native chickens. Two
samples of Korean native chicken eggs were used for this study: T, (Eggs of
chickens that were not fed with citrus byproducts until they became 30 weeks
old) and T, (Eggs of chickens that were fed with 4% citrus byproducts when
they were between 17 and 30 weeks old). There was no statistically
difference between T, and T, in terms of various properties, such as general
components of egg albumen and yolk, total structural amino acid, and total
free amino acid. Also, no significant difference was noticed between TO and

T, in terms of various components of egg yolk, such as amount of mineral,
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vitamin, and xanthophyll, which showed that those components are not
affected by citrus byproducts. However, the amount of cholesterol of egg yolk
for T, was 1,168 mg/100 g, which was significantly lower than that of T, which
was 1,207 mg/100 g (P<0.05). The amount of L-glutamic acid, one of the free
amino acids, of the egg albumen was 39.22 and 58.54 ppm for T and Tj,
respectively. The results of this study showed that citrus by-products can be

used for the feed for Korean native chickens by adding them to general feed.

2.4 Ostrich

Lanza, et al (2004) conducted a trial to study the effect of citrus
pulp inclusion in ostrich diets on meat quality, evaluated on iliofibularis and
gastrocnemius muscles. M. iliofibularis had a lower ultimate pH (P<0.05) and
w;s lighter in colour (P<0.05) than M. gastrocnemius. The latter had higher
moisture (P<0.05) and lower crude protein contents (P<0.05) as compared to
M. iliofibularis. Citrus pulp diet increased (P<0.05) meat ultimate pH and
reduced cooking losses (P<0.05) as compared to the control diet. Meat from
animals given citrus pulp had lower crude fat (P<O.95) and ash percentages
(P<0.05) in comparison to that from the control group. The proportions of
intramuscular saturated and monounsaturated fatty acids were lower (P<0.05)
in the citrus pulp group as compared to the control one. Meat from the citrus
pulp treatment group had a higher (P<0.05) percentage of polyunsaturated
fatty acids than meat from the control groups. Overall, the use of a citrus pulp
in ostrich diet did not adversely affect meat quality and, therefore, citrus pulp

seems to be a possible ingredient to reduce feeding costs.
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CHAPTER Il

MATERIALS AND METHODS

The present study was undertaken at Poultry Research
Centre, Post Graduate Institute of \{eterinary and Animal Sciences, Akola.
The total experimental period was 42 days from 17" May to 29" June of
2009. The experimental trial was conducted with the objective to study the

"Utilization of Orange pomace at different levels in broiler diet".

3.1 Procurement of Orange Pomace

Orange pomace is agro-industrial left over material of orange
processing unit, was collected from NOGA (Nagpur Orange Groups
Association) and Bagh fruits processing factory, Hingana Road, Nagpur. After
collection of orange pomace, it was sun dried and after drying, seeds were
separated manually. After separation of seeds, dried orange pomace was
coarsely ground. Other feed ingredients “were purchased locally for

preparation of broiler ration.

3.2 Experimental Trial

Two hundred and forty day old commercial straightrun broiler
chicks were purchased from Venkateshwara Hatcheries, Pune for this
experiment. The chicks were wing banded and randomly distributed into five

treatment groups with three replicates having 16 chicks in each replicates.

3.3 Management

The chicks were reared on deep litter system. Saw dust was
used as the litter material. The chicks were provided with clean and fresh
water throughout the experimental period. During first 10 days of brooding
period "Lixen" powder was added in drinking water at the dose rate of 0.5
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Plate 3. Coarsely ground orange pomace



gllitre as a preventive medication against Salmonella, Coliforms, etc. Vimeral
(Vit. A, D3, E, By,) was also added in drinking water @ 4 ml/litre of water

during early days.

The chicks were immunized against Marek's disease at the
Hatchery on day old age. The chicks were also vaccinated against Ranikhet

and Gumboro (I.B.D.) disease.

Table 1. Vaccination schedule followed during chick management

Age of birds Vaccine Route
5" day Lasota strain Intra occular
14" day Mild strain (1.B.D.) Intra occular

Broiler prestarter mash was provided from day old to first
week, later on broiler starter mash was provided from second to third weeks
and broiler finisher mash from fourth to sixth weeks of age. The diets for all
the treatment groups were maintained isocaloric and isonitrogenous. Orange
pomace was incorporated at the levels of 0, 3, 5, 7 and 10% at the expense
of maize. The diets were prepared as per National standards (2005). Orange

pomace was included at different levels in the broiler diets as given in Table2.

The birds were offered feed and water ad-libitum. Uniform
managemental practices were followed for all treatment groups during the

experimental period.

3.4 Details of treatments

Table 2. Details of dietary treatments

Treatments Details of treatment
A Corn Soya (Basal diet)
B Corn Soya diet + 3% orange pomace
C Corn Soya diet + 5% orange pomace
D Corn Soya diet + 7 % orange pomace
E Corn Soya diet +10 % orange pomace
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3.5 Chemical Composition of Orange Pomace (D.M. Basis)

The chemical analysis of orange pomace was carried out at
Department of Animal Nutrition P.G.1.V.A.S. Akola as per A.O.A.C. (1990).

The chemical composition of orange pomace is presented in Table 3.

Table 3. Chemical composition of Orange pomace (D.M. Basis)

Particulars Percentage
Dry matter 92.10
Crude Protein 7.76
Ether extract 4.96
N.F.E. 71.95
Crude Fibre 11.00
Total ash 4.33
*ME(Kcal/kg) 2900

* _ Calculated as per the equation proposed by Lodhi et al. (1976).
Metabolizable energy = 32.25 (%crude protein + %ether extract x 2.25 + available
carbohydrate) - 29.20

3.6 Per cent Composition of Experimental Diets

The per cent composition of experimental broiler prestarter,
starter and finisher diets with different levels of orange pomace is presented

in Table 4.

3.7 Parameters Studied

3.7.1 Weekly weight gains and cumulative body weight

The broiler chicks were individually weighed on electronic
weighing balance at first day of experiment, then at weekly intervals up to six
weeks of age, weekly body weight gain was calculated by subtracting the
weight at previous week and cumulative body weight gain was determined
treatment wise by adding weekly body weight gain per bird in previous weeks

along with weekly body weight of that particular week.
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3.7.2 Weekly and cumulative feed consumption

Weekly feed consumption was recorded by subtracting the left
over feed from total feed offered during the week and cumulative feed
consumption was work out for all the treatment groups by adding the feed
consumption of previous weeks along with feed consumption of that particular

week.

3.7.3 Weekly and cumulative feed conversion ratio

Weekly feed conversion ratio was calculated in terms of Feed:

Gain ratio by using formula.

Total feed consumed

FCR =
Total gain in body weight

3.7.4 Mortality percentage

>Mortality and gross pathological observation of dead birds, was
recorded for each group and treatment wise separately during the

experimental period.

3.7.5 Dressing percentage

Dressing percentage was determined by using following

formula.

Weight (g) after slaughter
Dressing percentage = x 100
Live weight (g) before slaughter

3.7.5.1 Edible meat per cent
Edible meat percent was calculated by using following formula.
Weight of edible meat (@)

Edible meat per cent = x 100
Live weight (g) before slaughter
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3.7.6 Economics

The economics of broiler production was worked out by
considering the total cost of production, which included the feed cost, chicks,

labour, medicines, vaccine, and other overhead cost.

3.7.7 Statistical analysis

The data collected during the experiment were analyzed
statistically by using factorial completely randomized design as per Snedecor

and Cochran (1994).
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CHAPTER IV

RESULTS AND DISCUSSION

Orange pomace, an agro-industrial by-product, which is left
over of orange juice factory is widely available in the Vidharbha region of
Maharashtra state. Therefore the present study was undertaken with an
objective to study the utilization of orange pomace at different levels in broiler
diets. In the present chapter the observations were recorded during the period
of experiment were analyzed statistically and have been presented in

systematic sequence.

4.1 Weekly Live Body Weight

The average weekly live body weight of broilers from day old to
six weeks of age in all treatment groups are presented in Table 5 and the
same has been graphically depicted in Fig. 1. The analysis variance of

average weekly live body weights are presented in Appendix-I.

Table 5. Average weekly live body weights (g) of broilers from

0-6 weeks
Weeks| 0 I I n \% \'} VI |Treatment
mean
Treatmen
A 43.42 | 124.06 | 293.73 | 622.92% |933.96° | 1440.75° | 1825.27 | 754.87
+148 | +1.81 | #3.50 | +11.45 | +952 | +12.57 | #1585 | +34.63
B 4315 | 130.35 | 309.44 [641.67*|975.77%| 1419.85' | 1831.21 | 764.49
+151 | +£1907 | +7.82 | #328 | +7.28 | £+21.93 | £18.03 | +34.56
G 43.65 | 128.94 | 290.73 | 603.94% | 936.65° | 1372.33° | 1817.35 | 741.94
+046 | +1.69 | +567 | +18.47 | +10.24 | £+1563 | +15.71 +34.08
D 4225 | 125.35 | 295.79 | 636.35° [919.17°| 1411.85' | 1815.75 | 749.50
+125 | +310 | +3.19 | +534 |+13.88| +39.59 | #47.36 | +35.19
E 41.21 | 128.42 | 297.63 | 623.94° |913.04°| 1413.73' | 1807.10 | 746.58
+124 | +£2.33 | +3.70 | +18.70 | +13.50 | +16.94 | +17.03 | £34.23
Week mean | 42.73% [127.43°|297.46°| 625.76° | 935.72° | 1411.70' | 1819.54°
+139 | +2.18 | +4.78 | +11.45 | £10.88 | +21.33 | +22.79

Mean values bearing the common alphabet as a superscript within column do not differ significantly (P<0.05)

CD for treatment (A) = 2285
CD for week (B) = 29.82
CD for interaction = 40.42
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It is seen from the present results that the mean live body
weights of broilers at day old stage were 43.42 + 1.48, 43.15 + 1.51, 43.65 £
0.46, 42.25 + 1.25 and 41.21 + 1.24 g for the treatments A, B, C, D and E
groups respectively with the mean value 42.73 + 1.39 g. The initial body
weights of broilers were nearly the same in all dietary treatments. This shows
that the treatment groups were homogenous in nature showing proper

randomization of treatments.

At the end of 6" week the live body weights for groups A, B, C,
D and E were 1825.27 + 15.85, 1831.21 + 18.03, 1817.35 + 15.71, 1815.75
47.36 and 1807.10 = 17.03 g respectively.

The highest body weight was found in group B (1831.21 %
18.03 g) while the lowest in group E (1807.11 = 17.03 g). The difference

between - these treatment groups were found to be non-significant.

The average weekly live body weights from first to sixth weeks
in different treatment groups viz., A, B, C, D and E were in the range of
124.06 + 1.81 to 1825.27 + 15.85, 130.35 + 1.97 to 1831.21 £ 18.03, 128.94
1.69to 1817.35 + 15.71, 125.35 + 3.10 to 1815.75 + 47.36 and 128.42 + 2.33
to 1807.11 + 17.03 g, respectively.

The weekly live body weights for different treatment mean
ranged from 741.94 + 34.08 to 764.49 + 34.56 g. There was non significant

difference among the treatment mean.

The weekly live body weights for 1% to 6" week mean were
differed significantly in the range of 127.43 + 2.18 to 1819.54 + 22.79 g. The
live body weight of all treatment upto 2" week were found to be non-
significant. However, significant difference were found from 3" to 5" week
(P<0.05). The interactions between treatments and weeks were found to be

significant.
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Plate 4. Broiler under 10 per cent orange pomace
feeding at 6" week

et ———

Plate 5. Weighing of broiler at 6" week



4.2 Weekly Live Body Weight Gain

The average weekly body weight gain of broilers from first to
sixth week of age in all treatment groups are presented in Table 6 and the
same has been graphically depicted in Fig. 2. The analysis of variance of

average weekly body weight gain are given in Appendix-Il.

Table 6. Average weekly live body weight gain (g) in broilers

Weeks | 1l n v \") Vi Treatment
mean

Treatment
A 80.65 169.67 | 329.19 | 311.04 | 506.79 | 384.52 296.98

+2.42 +416 | +12.51 | +14.71 | £14.59 | £+11.69 +9.36

B 87.21 | 179.08 | 332.23 | 332.44 | 449.92 | 407.19 298.01
£2.40 18.24 +8.62 +8.62 | £23.31 | £15.02 +9.08

C 8529 | 161.79 | 313.21 | 332.71% | 435.69 | 445.02 29562
+1.97 +6.01 | £15.81 | 21.84 | +19.16 | £16.45 +9.99

D 84.87 | 170.44 | 340.56 | 282.81 | 492.69 | 412.49 297.31
+3.12 +4.71 +6.69 | £12.84 | £21.66 | +6.54 +11.08

E 87.53 | 169.21 | 326.31 | 289.10 | 500.69 | 394.38 294.54
+2.36 +4.79 | £18.82 | +24.51 | ¥21.29 | £11.74 +10.41

v |

Week mean | 85.11% | 170.04° | 328.30° | 344.06" | 477.15' | 408.72°
+111 | 4258 | +591 | +7.86 | +11.56 | +5.82

Mean values bearing the common alphabet as a superscript within column do not differ
significantly (P<0.05)

CD for treatment (A) = 17.03
CD for week (B) = 2417
CD for interaction (A xB) = 32.20

The average weekly body weight gain of broilers at sixth week
in different treatment groups viz., A, B, C, D and E were 384.52 + 11.69,
407.19 + 15.02, 445.02 +16.45, 412.49 + 6.54 and 394.38 = 11.74 g,
respectively. The weekly body weight gain for treatment mean were ranged
between 294.54 + 10.41 to 298.01 + 9.08 g. There were non significant
difference between the treatments mean, whereas comparatively better
weight gain was observed in 3 per cent orange pomace group B among the

treatment mean.
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The mean body weight gain for weeks weré found to be
increased from first to fifth week which range from 85.11 + 1.11 to 477.15
11.56 g, where the differences among the weeks interval were statistically
significant (P<0.01).The weekly body weight gain in all the treatments were

observed highest in 5™ week as compared to 1% to 4" week.

4.3 Weekly Cumulative Body Weight Gain

The average weekly cumulative body weight gain of broilers
from first to six week of age in all treatment groups are presented in Table 7
and the same has been graphically depicted in Fig. 3. The analysis of
variance of average weekly cumulative body weight gain are presented in

Appendix-lIl.

Table 7. Average weekly cumulative weight gain (g) in broilers

Weeks I ] 1} v Vv Vi Treatment
mean
Treatment
A 80.65 | 250.31 | 579.50 | 890.54 | 1397.33 |1781.85| 830.03
+242 | +350 | +1257 | +9.74 | +12.10 | #1553 | £35.93
B 87.21 | 266.29 | 598.52 | 930.96 | 1380.88 |1788.06 | 841.77
+240 | +8.01 | +357 | %723 | +20.61 | +17.89 | %35.70
i 8529 | 247.08 | 560.29 | 893.00 | 1328.69 |1773.71| 814.68
+197 | +6.08 | £19.02 | +10.47 | +16.00 | +15.80 | %35.39
D 84.87 | 253.54 | 594.10 | 876.92 | 1369.60 |1773.50| 825.42
+3.12 | #3.39. | +569 | +14.03 | +40.46 | +48.31 | +36.77
- 87.53 | 254.92 | 581.23 | 870.33 | 1371.02 | 1767.13| 821.72
+236 | +4.18 | +19.47 | +13.54 | +16.78 | +16.14 | +35.51
Week mean | 85.11% | 254.43° | 582.73° | 892.35 | 1369.50°[1776.85"
+1.11 | +2.40 | #6.15 | +5.19 | £10.50 | +11.58

Mean values bearing the common alphabet as a superscript within column do not differ
significantly (P<0.05)

CD for treatment (A) = 27.90
CD for week (B) = 26.12
CD for interaction (A x B) = 52.39

The average weekly cumulative body weight gain of broilers at

sixth week of age in various groups i.e. A, B, C, D and E were 1781.85 *
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15.53, 1788.06 + 17.89, 1773.71 + 15.80, 1773.50 + 48.31 and 1767.13
16.14g respectively.

The overall weekly cumulative body weight gain for the
treatment mean ranged between 814.68 + 35.39 to 841.77 + 35.70 g whereas
the higher cumulative weight gain was found in group B (1788.06 + 17.89 g)
and lowest for group E (1767.13 + 16.14 g) and the differences between

treatments mean were non significant.

The overall cumulative body weight gain of broilers for the
week mean were ranged from 85.11 + 1.11 to 1776.85 + 11.58 g and the
comparison of week mean indicated the significant difference between
successive weeks. The interactions between treatments and weeks were

found to be significant.

Numerically slight increase in live body weight in experimental
diet may be due to the fat contain present in rind, a fraction of orange pomace
it may be advantages not only as dietary energy source but also in binding
the powdery constitute of mash feed (Oluremi et al., 2006). The reduction of
dustiness in absence of pelleting may increase feed in take and there by

slight improvement in performance of broilers.

Feeding orange pomace up to 10 per cent level was similar
live body weight in broiler chicks receiving the basal diet (control). The chicks
receiving the 10 per cent orange pomace had the lowest live body weight
among the experimental groups. The reduce intake observed in birds of these
group might be the reason behind that. However the high fibre intake by the
chicks might cause rapid passaging rate of digestive tract in chickens which

caused the slight depression in body weight gain. (Rabayaa et al., 2001).

These observations are in accordance with Kang and Chol
(1984) who reported broiler chicks fed 2 per cent and 4 per cent of citrus peel
gained numerically more weight and consumed more feed than those fed the
basal diets without citrus peel. Citrus peel at 6 per cent level showed slight
decreased weight gain and feed intake. Similarly Yang and Chung (1984)
reported that weight gain and feed intake tended to fall as the level of citrus

increased.

30



The similar findings were reported by Kukde (1990) who found
non-significant difference in the body weight gained between the treatment
and control groups. Patel et al. (2001) also found non-significant difference
between treatment groups on body weight gain when orange pomace was
incorporated at different levels in broiler diet. Oluremi ef al. (2007) reported
non-significant difference (P>0.05) in live weights of broilers among the
treatment receiving the sweet orange peel meal based diets. Rabayaa et al.
(2001) reported that weight gain of chicks was the same in chicks consuming
up to 7.5 per cent of olive pulp. However, weight gain of chicks fed 10 per
cent olive pulp had lowest (P<0.05) weight gain.

The present finding are also in agreement with Oluremi et al.
(2006), who reported non significant effect (P>0.05) on body weight gain
when broiler chickens fed with sun dried sweet orange({itrus sinensis) rind
(SOR). Kumar et al. (2008) reported the non significant difference in body
weight gain when mango seed kernel were fed to broiler starter from 0-4
weeks of age.

Yang and Chung (1986) reported non significant difference
between the groups in weight gain when layers were fed with dried citrus by-

product.

4.4 Weekly Feed Consumption

Average weekly feed consumption per bird was calculated
from first to sixth weeks in each treatment groups and is presented in Table 8
and the same has been graphically depicted in Fig. 4. The analysis of

variance for average weekly feed consumption are presented in Appendix-IV.

It revealed from the table that, treatment mean for feed
consumption were 589.88 + 20.25, 593.70 + 19.31, 586.06 + 18.69, 583.98
20.86, 580.78 + 19.65 g for treatment A, B, C, D and E, respectively.
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Table 8. Average weekly feed consumption (g/bird/week) of broilers

Weeks | 1l 1l v \" Vi Treatment
mean
Treatment
A 97.34 | 29519 | 602.38 | 559.45 | 1011.03 | 973.88 | 589.88
+185 | +634 | +352 | +1072 | +2.82 |+£2125| +2025
B 126.91 | 31217 | 608.67 | 549.57 | 1006.96 | 957.89 | 593.70
+386 | +400 | +0.88 | +1159 | +£1.08 |+23.52| +19.31
c 102.00 | 291.15 | 592.71 | 637.94 | 908.13 | 984.43 | 586.06
+193 | +141 | £512 | +833 | £11.17 | £3.33 | +18.69
D 101.02 | 29092 | 615.10 | 476.60 | 1041.42 | 978.86 | 583.98
+186 | +464 | +119 | £+11.30 | +6.99 | +7.87 | +20.86
= 98.02 | 30525 | 607.08 | 510.74 | 1060.26 | 903.35 | 580.78
+182 | +020 | +152 | +1040| +7.01 | +6.87 | +1965
Week mean | 105.06° | 298.93° | 605.19° | 546.86° | 1005.56" | 959.68°
+130 | £185 | £1.39 | £+590 | +4.55 | £8.81

Mean values bearing the common alphabet as a superscript within column do not differ significantly

(P<0.05)
CD for treatment (A)
CD for week (B)

CD for interaction (A x B)

13.90
15.49
27.14

The treatment mean were found to be non significant. The

highest weekly feed consumption was found in 3% orange pomace group B

and lowest in 10% orange pomace group E.

The weekly feed consumption for the different week mean was

in the range of 105.06 + 1.30 to 1005.56 + 4.55 g and varied significantly. The

interaction between treatment and weeks were found to be significant.

4.5 Cumulative Feed Consumption

The average cumulative feed consumption per bird from first to

sixth weeks in different treatment groups are presented in Table 9 and the

same has been graphically depicted in Fig. 5. The analysis of variance is

presented in Appendix-V.
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Table 9. Average cumulative feed consumption (g/bird) of broilers

Weeks 1 Il 1l v Vv Vi Treatment
mean
Treatment
A 97.34 | 390.50° | 997.88° | 1560.98' | 2546.91" | 3512.61" | 1517.70
+185 | + 477 | + 447 | +1560 | £+1061 | + 43.18 | + 71.18
B 126.91 | 436.44° | 1045.10° | 1580.30 | 2590.19' | 3495.00" | 1545.22
+386 | +396 | +£388 | +17.85 | +17.51 | £3460 | +70.18
c 102.00 | 391.02% | 1013.81% | 1608.38° | 2516.51" | 3480.43% | 1518.69
+103 | +293 | +2460 | £+20.81 | +2544 | £43.72 | +7056
D 101.02 | 389.83% | 1054.52% | 1471.60° | 2576.90' | 3471.48' | 1511.23
+186 | +407 | +3089 | +16.41 | +3368 | £48.16 | +70.95
E 98.02 |401.23%| 1008.31° | 1513.38° | 2548.96" | 3436.94’' | 1501.33
+182 | +2.78 | £325 | +2055 | +20.24 | £46.16 | +69.93
Week mean | 105.06° | 401.80° | 1023.93° | 1546.93¢ | 2555.89° | 3479.29'
+130 | £2.03 | +8.07 +873 | £1027 | £19.32
Mean values bearing the common alphabet as a superscript within column do not differ significantly
(P<0.05)
CD for treatment (A) = 4410
CD for week (B) = 36.75
CD for interaction (Ax B) = 45.50

At the end of 6" week the cumulative feed consumption
observed in different treatments viz., A, B, C, D and E were 3512.61 + 43.18,
3495.00 + 34.60, 3480.43 + 43.72, 3471.48 + 48.16 and 3436.94 +46.16 g
respectively. The highest feed consumption noted in group A (35612.61 %
43.18 g) while lowest in group E (3436.94 + 46.16 g).

The weekly cumulative feed consumption for the various
treatment mean ranged between 1501.33 + 69.93 to 1545.22 + 70.18 g. No
significant difference was found in cumulative feed consumption within

treatment mean.

The average cumulative feed consumption for the week mean
were in the range of 105.06 + 1.30 to 3479.29 + 19.32 g, where the difference
among all the week mean were found statistically significant. The cumulative
and weeks, interaction were

feed consumption between treatment

significantly varied from 2" weeks onward upto 6" weeks (P<0.05).
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Broiler birds receiving the 10 per cent level of orange pomace
consumed less feed compared to other experimental groups. The reason for
lower feed intake might be due to the high level of orange pomace which

caused slight decreased the feed appetite.

D-limonene an appetite depressing factor, reported to be
present in citrus rind (Jong-kyu et al., 1996) which may have caused the
depressed feed intake. Similarly slight drop in feed intake were observed as
the level of orange pomace increased in diet could be an indication that the

diet became quite less palatable due to bitter taste of pomace.

4.6 Weekly Feed Efficiency

The average weekly feed efficiency in terms of feed intake per
unit gain in weight for different dietary treatment groups from first to sixth
weeks of age is presented in Table 10 and the same has been graphically
depicted in Fig. 6. The analysis of variance of average weekly feed efficiency

are presented in Appendix-VI.

Table 10. Average weekly feed efficiency of broilers (0-6 weeks)

Weeks I Il Ji v Vv VI | Treatment
mean
Treatmen
A 128 | 180 | 1.79 | 199 | 2.08 | 265 1.93
+013 | +006 | +0.03 | +0.12 | £0.07 | £0.17 +0.05
B 150 | 174 | 207 | 167 | 267 | 243 2.01
+011 | +004 | +025| +0.07 | £+0.20 | £0.10 | +0.07
G 1.19 190 | 165 | 248 | 226 | 2.35 2.00
+005|+011|+011|+039 | +0.12|+0.12| 0.08
D 1.22 | 1.71 184 | 202 | 258 | 2.38 2.01
+002|+004|+004|+023|+021|+£0.06| =0.06
E 114 | 206 | 189 | 202 | 218 | 2.37 2.04
+002|+023|+018|+021|+0.08 | +0.11 + 0.07
Week mean | 1.28% | 1.89° | 1.99° | 2.18° | 2.27° | 2.47°
+004|+005|+007|+010| £0.07 | £0.05

Mean values bearing the common alphabet as a superscript within column do not differ
significantly (P<0.05)

CD for treatment (A) = 0.16
CD for week (B) = 0.23
CD for interaction (AxB) = 0.40
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The feed efficiency at the end of 6" week for treatment A, B, C,
D and E were 2.65 + 0.17, 2.43 + 0.10, 2.35 £ 0.12, 2.38 + 0.06 and 2.37 %

0.11, respectively.

The weekly feed efficiency of the treatment mean for A, B, C,
D, and E were 1.93 + 0.05, 2.01 + 0.07, 2.00 + 0.08, 2.01 £ 0.06 and 2.04
0.07 respectively. The weekly feed efficiency was found to be non significant
within treatment mean. It was evident from the treatment mean that lowest
FCR was in control group. It also seen that the FCR in all the experimental

groups were similar.

The weekly feed efficiench of week mean ranged between 1.28

+ 0.04 to 2.47 + 0.05 showing significant difference to each other.

The feed %fficiency was statistically same in all treatment, but
lower feed efficiency was observed in the chicks receiving the highest orange
pomace level. The treatment mean value. of efficiency indicated that orange
pomace can be added to the broiler diets upto 10 per cent levels without any
negative effect on feed efficiencies. A higher level than 10 per cent of orange
pomace may creates a problem of wet litter and depressed feed efficiency

perhaps due to high fibre content.

4.7 Cumulative Feed Efficiency

The average cumulative feed efficiency for different dietary
treatment groups from first to sixth week of age is presented in Table 11 and
the same has been graphically depicted in Fig. 7. The analysis of variance of

average cumulative feed efficiency are presented in Appendix-VII.

At the 6" week, the cumulative feed efficiency of different
treatments such as A, B, C, D and E were 1.98 + 0.03, 2.00 £+ 0.05, 2.00 £
0.03, 1.95 + 0.02 and 2.00 + 0.09, respectively.
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Table 11. Average cumulative feed efficiency of broilers (0-6 weeks)

Weeks I I I \ \'} VI |Treatment
mean
Treatment
A 128%® | 158° | 168 | 1.77 | 1.83% | 1.98 1.69
+013 |+ 004 |+ 001 +003|+0.02|+0.03| +0.02
B 150 | 1.61° | 1:70% | 1.75 | 1.98% | 2.00 1.76
+011 | +002 | +001|+002|+009|+005| £0.02
C 119 | 1.76° | 1.80° | 1.81 | 1.91% | 2.00 1.75
+005|+009|+008|+003|+0.03|+003| +0.03
D 1222 | 155° | 1.70° | 1.77 | 1.86° | 1.95 1.76
+004 | +003|+005|+004|+002|+0.02| +0.02
E 114% | 160° | 1.75° | 1.83 | 1.87° | 2.00 1.77
) +002 | +003|+004 | +0.04 | £0.03 | +0.09 | +£0.03
Week mean | 1.30* | 1.67° | 1.74% | 1.77° | 1.94° | 2.03
+004 | +0.02 | £002 | £0.02 | +£0.02 | £0.02

Mean values bearing the common alphabet as a superscript within column do not differ
significantly (P<0.05)

CD for treatment (A) = 0.09
CD for week (B) = 0.10
CD for interaction (Ax B) = 0.23

The cumulative feed efficiency of broilers for the treatment
mean ranged between 1.69 + 0.02 to 1.77 £ 0.03. However, better feed
efficiency was noted for A (1.69 + 0.02). The weekly cumulative feed

efficiency for broilers was found to be non-significant within treatment groups.

The cumulative feed efficiency for the week mean ranged from
1.30 + 0.04 to 2.03 + 0.02. It is revealed that average cumulative feed
efficiency for weeks differs significantly. The interaction between treatment
and weeks for weekly cumulative feed efficiency of broilers was statistically

significant from 1% to 5" week (P<0.05) except 4" week.

The observation of feed consumption and feed efficiency in the
present experiment are in agreement with Oluremi et al. (2006) who reported
non significant effect (P>0.05) on feed intake, feed conversion ratio when
broiler chickens fed with sun dried sweet orange(citrus sinensis) rind (SOR) at

0,5,10,15 and 20% levels in both starter and finisher diets.
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These observations are also in accordance with Kang and
Chol (1984) who reported broiler chicks fed 2 per cent and 4 per cent of citrus
peel gained numerically more weight and consumed more feed than those fed
the basal diets without citrus peel. Citrus peel at 6 per cent level showed
slight decreased weight gain and feed intake. Similarly Yang and Chung
(1984) reported that weight gain and feed intake tended to fall as the level of
citrus increased. Patel et al. (2001) observed non-significant difference when
5, 10, 15, 20 per cent of orange pomace was utilized as a replacement to

maize in broiler diet.

Meena Kumari et al. (2008) reported non significant difference
on FCR during starter phase when orange pomace fed to the broilers at
different levels as energy source. Similar observations was reported by
Wadhawa et al. (2008) when dried ground orange skin was fed to broilers

instead of maize.

Kumar et al. (2008) reported the non significant difference on

feed consumption, feed efficiency when mango seed kernel were fed to

broiler starter from 0-4 weeks of age.

4.8 Mortality Percentage

The overall mortality in the broilers during the experimental
period was 2.06 per cent which was due to the unabsorbed yolk and heat
stress because of hot climatic condition of region. Mortality did not shown any

resemblance with feeding of orange pomace.

4.9 Dressing Percentage

Dressing percentage for all the treatment groups was
calculated by slaughtering three birds from each treatment groups comprising
of one bird from each replicates. The analysis of variance was carried out

after transforming the percent value into Arc sin values. The details of mean

37



dressing percentage and Arc sin values are given in Table 12. ANOVA for

the same is given in Appendix-VIII.

Table 12. Mean values of dressing percentage of broilers

Treatments | Mean dressing percentage Arc sin values
A 71.33 %056 57.61+0.46
72.31 £ 0.60 58.24 + 0.55
C 72.09 £ 0.52 58.05 + 0.43
D 71.40 £ 0.58 57.67 £ 0.44
E 71.26 £ 0.55 57.48 £ 0.42

The average dressing percentage among the different
treatment groups varied between 71.26 + 0.55 to 72.31 + 0.60 per cent. The
difference among all the treatment groups were found to be non significant.
Highest dressing percentage was recorded in treatment B. (72.31 % 0.60).
The dressing percentage seems to be very little influenced by the dietary

treatments.

4.9.1 Edible meat percentage

The edible meat percentage for all the treatment groups was
calculated by slaughtering three birds from each treatment groups comprising
of one bird from each replicates. The analysis of variance was carried out
after transforming the percent value into Arc sin values. The details of mean
edible meat percentage and Arc sin values are given in Table 13. ANOVA for

the same is given in Appendix-1X.

Table 13. Edible meat percentage of broilers

Treatment Mean Edible | Arc sin value
meat (%)
A — Corn Soya (Basal diet) 62.86 + 0.50 52.42 £ 0.37

B — Corn Soya diet +3% orange pomace 63.14 £ 0.54 52.59 + 0.40

C — Corn Soya diet + 5% orange pomace 63.08 +0.55 | 52.53+0.40

D — Corn Soya diet + 7% orange pomace 63.00+ 045 | 52.53+0.31

E —Corn Soya diet +10% orange pomace 62.71 £ 0.46 52.36 + 0.36
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The average edible meat percentage among different
treatments varied between 62.71 + 0.46 and 63.14 + 0.54. Non-significant
difference was found between all treatment groups. The maximum edible
meat percentage i.e. 63.14 + 0.54 was found in group B, followed by group C,
group D, group A, the lowest average edible meat percentage i.e. 62.71
0.46 was observed in group E. From the table it is revealed that, utilization of
orange pomace in broiler diet did not have any negative effect on dressing

edible meat percent when compared with control diet.

The present results of experiment are in agreement with Patel
et al. (2001) who reported non-significant difference on dressing percentage
and edible meat percentage and it seems to be little influenced by the dietary
treatments. Oluremi et al. (2007) reported non-significant difference (P>0.05)
among the treatment mean when broiler received sweet orange peel meal

based diet.

4.10 Economics of Broiler Production

The economics of broiler production under trial was worked out
by considering the prevailing prices of inputs at the time of experiment in the
market. Input consisted of day old chicks, cost of feed, Cost of orange
pomace (labour charges, transportation etc.) medicines, vaccines and
overhead expenses. The broilers were sold @ Rs. 60 per kg live weight and
other expenses like labour, electricity and miscellaneous were also
considered as uniform for all the treatment groups. The details of the same

are presented in Table 14
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Table 14. Economics of broiler production (RS.D

Treatments A B C D E
Expenses
A | Chick cost, Rs 17.50 17.50 17.50 17.50 17.50
1 |Feed cost/kg 19.00 14415 13.87 11.88 9.00
2 |Cost of orange pomace/kg 0 5 5 5 5
(labour charge,
transportation etc.)
3 |Total feed cost, Rs/kg 19 Ads5 | 18.87 16.88 14.00
4 |Feed intake, kg/ bird 3512 3.495 3.480 3.471 3.436
B |Total feed cost, Rs/kg 66.72 6692 | 65.66 58.59 48.02
C |Labour charge, Rs/bird 5 5 5 5 5
D |Electricity and water, 2 2 2 2 2
Rs/bird
E |Vaccination and 2 2 2 2 2
medication, Rs/bird
F |Miscellaneous, Rs/bird 1 1 1 1 1
| |TotalRs.(A+B+C+ D+ 94.22 (il‘f.rqz 93.16 86.09 75.52
E+F)
Receipt
Live body weight, kg/bird 1.825 1.831 1.817 1.815 1.807
Il | Sale of bird @ Rs. 60/kg 109.50 | 109.86 | 109.02 | 108.90 | 108.42
Total profit /bird (Il-I) Rs 15.28 1544 | 15.86 22.81 30.90
Profit, Rs/kg 8.37 473 | 872 12.56 | 17.00

From Table 14 it is noticed that the cost of feed reduced when

10% orange pomace included in broiler diet.

Rs. 17.00/- whereas, it was found highest in group E with 10 per cent orange

Total profit per kg was ranged between Rs. 8:37/- to

pomace as Rs. 17.00/- and lowest in group A-
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CHAPTER VI
SUMMARY AND CONCLUSIONS

The present investigation entitled “Utilization of orange
pomace at different levels in broiler diet” was conducted at Poultry Research
Centre, in the Department of Poultry Science, Post Graduate Institute of
Veterinary and Animal Sciences, Akola. The study was conducted to utilize
orange pomace at different levels and its effect on growth performance and

economics of broiler production.

An experiment was conducted on 240, day old commercial
straightrun broiler chicks, randomly distributed in to five groups having three
replication with 16 chicks in each. The different dietary treatments were A
Control (Basal diet), B (Basal diet+ 3% orange pomace), C (Basal diet+5%
orange pomace), D (Basal diet+ 7% orange pomace) and E (Basal diet +10%
orange pomace). Uniform managemental practices were followed for all the
treatment groups. The basal diet i.e. Corn Soya diet was prepared as per

National Standard.

At the end. of 6" week the live body weights of broilers for
group A, B, C, D and E were 1825.27 + 15.85, 1831.21 + 18.03, 1817.35 *
15.71, 1815.75 + 47.36 and 1807.10 + 17.03 g respectively. The treatment
mean were found to be non significant. The higher body weight was found in
group B (1831.21 + 18.03 g) while the lowest in group E (18.07 £ 17.03 g).

The average cumulative body weight gain of broilers at sixth
week for various groups i.e. A, B, C, D and E were 1781.85 + 15.53, 1788.06
+ 17.89, 1773.71 + 15.80, 1773.50 + 4831 and 1767.13 * 16.14g
respectively. The cumulative body weight gain were found to be non
significant within treatment mean.

At the end of 6" week the cumulative feed consumption
observed in different treatment groups viz., A, B, C, D and E were 3512.61 ¢

4318 3495.00 + 34.60, 3480.43 + 43.72, 3471.48 + 48.16 and 3436.94
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+46.16 g respectively. The highest feed consumption noted in group A
(3512.61 + 43.18 g) while lowest in group E (3436.94 +46.16 g). The average
cumulative feed consumption was found to be non-significant within

treatments.

Cumulative feed efficiency of different treatment mean such as
A B, C, D and E were 1.69 + 0.02, 1.76 + 0.02, 1.75 £ 0.03, 1.76 + 0.02 and
1.77 + 0.03, respectively. The average cumulative feed efficiency was found

to be non-significant within treatments.

The average dressing percentage among the different
treatment groups varied between 71.26 + 0.55 to 72.31 0.60 per cent. The
difference among all the treatment groups were found to be non significant.
Highest dressing percentage was recorded in treatment B. (72.31 £ 0.60).
The dressing percentage seems to be little influenced by the dietary

treatments.

The average edible meat percentage among different
treatments varied between 62.71 + 0.46 and 63.14 + 0.54. Non-significant
difference was found between all the treatment groups. The maximum edible
meat percentage i.e. 63.14 + 0.54 was found in group B, followed by group C,
group D, group A, the lowest average edible meat percentage i.e. 62.71 &
0.46 was observed in group E. The cost of feed reduced when 10 per cent
orange pomace included in broiler diet. Total profit per kg was ranged
between Rs.&:39/- to Rs. 17.00/- whereas, it was found highest in group E

with 10 per cent orange pomace as Rs. 17.00/- and lowest in group,q,,
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Conclusions

1)

2)

4)

From the present experiment, it is concluded that:

Orange pomace could be replaced effectively as an energy source up to
10% level without adversely affecting the performance of broilers. Its

inclusion in poultry feed would help to reduce the cost of feed.

Feed consumption as well as feed efficiency was not affected by

utilization of orange pomace up to 10 per cent level in broiler diet.

Dressing percentage and Edible meat percentage was found to be non-
significant effect on utilization of orange pomace at different levels in

broiler diet.

Utilization of unconventional feed ingredient such as orange pomace

upto 10 per cent levels found to be more economical.
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APPENDIX-I
Table for analysis of variance of weekly body weights

SV DF SS MSS F Cal.
Treatments 'A’ 4 100010.24 25002.55 P2.35lR
Weeks 'B' 6 647077727.54|107846287.92| 10158.87*
Interaction (A x B) 24 6852348.10 | 285514.50 26.89*
Error 1630 17463275.47 10615.97
Total 1664 |671493361.31
* - Significant at (P<0.05)
NS - Non-significant

APPENDIX-II
Table for analysis of variance of weekly weight gain
SV DF SS MSS F Cal. B
Treatments 'A’ 4 1708.7837 | 427.1959 0.04"S
Weeks 'B' 5 25599858.18 | 5119971.63 470.74*
Interaction (A x B) 20 431960.7732 | 21598.038 1.99*
Error 1395 15172726.78 | 10876.5066
Total 1424 41206254.52
* . Significant at (P<0.05)

NS - Non-significant



Vi

APPENDIX-II

Table for analysis of variance of cumulative weight gain

sV DF SS MSS F Cal.
Treatments 'A' 4 119969.42 2999235 2.36"¢
Weeks 'B' 5 507329913 | 101465982.6 | 7931.20*
Interaction (A x B) 20 6391684.32 | 319584.21 24.98*
Error 1395 17846606.35 12793.266
Total 1424 |531688173.083
* - Significant at (P<0.05)

NS - Non-significant

APPENDIX-IV

Table for analysis of variance of weekly feed consumption

SV DF SS MSS F Cal.
Treatments 'A’ 4 27888.75 6972.19 1.58N°
Weeks 'B' 5 149641851.95 | 29928370.39 | 6788.33"
Interaction (A x B) 20 1589485.77 79474.29 18.03*
Error 1395 6150274.48 4408.80
Total 1424 157409500.95
* . Significant at (P<0.05)

NS - Non-significant
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APPENDIX-V

Table for analysis of variance of cumulative weekly feed consumption
» SV DF SS MSS F Cal.
Treatments 'A’ 4 236568.73 59142.18 2.369"
Weeks 'B' 5 1988366505 397673301 15930.11*
Interaction (A x B) 20 | 23020715.39 | 1151035769 46.11*
Error 1395 34824259.84 24963.62
Total 1424 |2046448048.75
* - Significant at (P<0.05)

NS - Non-significant

APPENDIX-VI
Table for analysis of variance of weekly feed efficiency

SV DF SS MSS F Cal.
Treatments 'A' 4 1.90 0.47 0.40MNS
Weeks 'B' 5 208.01 41.60 35.28*
Interaction (A x B) 20 829 2.16 221"
Error 1395 1644.90 1.18
Total 1424 1907.04 J
* - Significant at (P<0.05)

NS - Non-significant




VI

APPENDIX-VII
Table for analysis of variance of cumulative feed efficiency
SV DF SS MSS F Cal.
Treatments ‘A’ 4 1,57 0.34 1.62%
Weeks 'B' 5 60.00 12.00 56.64*
Interaction (A x B) 20 25.78 1.28 6.08*
Error 1410 298.75 0.21
Total 1439 385.911
* . Significant at (P<0.05)
NS - Non-significant
o APPENDIX-VIII
Table for analysis of variance for dressing percentage of broilers
sv DF SS MSS F Cal.
Treatments 'A’ 4 1.89616 0.47404 0.74328"°
Error 10 6.3776 0.63776
Total 14 8.27376
NS - Non-significant
APPENDIX-IX
Table for analysis of variance for edible meat percentage of broilers
sV DF SS MSS F Cal. B
Treatments 'A' 4 0.54024 0.13506 0.32217"°
Error 10 4.1923 0.41923
Total 14 4.73254 B

NS - Non-significant
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ABSTRACT

[3

The present study entitled “Utilization of orange pomace at
different levels in broiler diet” was conducted at Poultry Research Centre in
the Department of Poultry Science, Post Graduate Institute of Veterinary and
Animal Sciences, Akola. The study was conducted to utilize orange pomace
at different levels and its effect on growth performance and economics of
broiler production.

Two hundred and forty, day old commercial straightrun broiler
chicks were equally and randomly distributed into five treatment groups with
three replicates having 16 chicks in each replicates. Uniform managemental
practices were followed for all the treatment groups. The diets for all the
treatment groups were maintained isocaloric and isonitrogenous. Orange




pomace was incorporated at the levels of 0, 3, 5, 7 and 10 per cent at the

expense of maize. The experiment was conducted on deep litter system for

six weeks period. Data collected during the experimental period was analyzed
by factorial completely randomized design.

The average weekly live body weight of day old chicks at day
old stage were 43.42 + 1.48, 43.15 + 1.51, 43.65 + 0.46, 42.25 + 1.25 and
41.21 + 1.24 g respectively, in A, B, C, D, and E treatments groups. The
corresponding average live weights at the end of 6th weeks were1825.27
15.85, 1831.21 + 18.03, 1817.35 + 15.71, 1815.75 £ 47.36 and 1807.10 £
17.03 g respectively in A to E treatment groups. Results showed that at the
end of 6th week highest body weights (1831.21+18.03g) were observed in
birds receiving the diet containing 3 per cent orange pomace (B) group
followed by 5,7,10 per cent orange pomace (C, D, E) groups respectively, as
compared to control group.

The cumulative feed consumption .in A, B, C, D and E
treatment groups were 3512.61 + 43.18, 3495.00 = 34.60, 3480.43 + 43.72,
3471.48 + 48.16 and 3436.94 +46.16 g respectively. The mean weekly
cumulative feed consumption for treatments week wise, found significant
(P<0.05).

The cumulative feed efficiencies at the end of 6th week of age
were 1.98 + 0.03, 2.00 + 0.05, 2.00 + 0.03, 1.95 + 0.02 and 2.00 + 0.09,
respectively for the treatment A, B, C, D, and E groups. The cumulative feed
efficiencies treatment wise found non significant (P<0.05). The average
cumulative FCR for the weeks differ significantly week wise.

The dressing percentage among different treatment groups
varied between 71.26 + 0.92 and 72.31 + 0.94. A non-significant difference
was found among all treatment groups. The maximum dressing per cent was
observed in group B (72.31 + 0.94) and lowest dressing percentage ie. 71.26
+ 0.92 was found in group E. The edible meat percentage among different
treatments varied between 62.71+0.46 and 63.14+0.54. Non-significant
difference was found between all treatment groups.

The cost of feed reduced when 10 per cent orange pomace
included in broiler diet, whereas, profit was found to highest in group E with
10 per cent orange pomace.
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