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INTRODUCTION



INTRODUCTION

Feed {s the major expense item inwolved in the
production of egys accountin:; for about 60-70 per cent
of the total cost of production., The profitability of
poultry production therefore is essentially hased on the
availability and cost of the feed ingredients, The fast
developing poultry industry with the modernised
scientific technology directly competes with human
population for high quality foods such as animal proteins
and other feed ingredients which are already in demand.
I£ this condition persists,a time will come when atleast
some of the ingredients may not become available for
poultry feed formulation, Therefore, it has become
necessary to explore alternate sources for convantional

feed ingredients,

The major nutrient that dictates the cost of poultry
feed 1s the protein sources, Animal protein sources are
added not only to supnly quality proteins in the diet
but also bhecause of the possible presence of unidentified
factors atleast, in soms of them which may improve

growth and egg production,

The protein fraction is commonly supplied through
vegetable protein and animal protein ingredients,

Generally £ish meal/unsalted dried f£ish is incorporated



in the poultry feed as animal protein source, It is
estimated that the requirement of fish meal for feed
formulation is around 0,89 million tonnes and the
avajilability at present is close to the requirement,
However, with larger export potential for high grade
fish meal the availability of fish and fish meal 1s

becoﬁing lesser leading to higher cost,

Extensive research has been done in developed
countries and in India as well to ascertain the
nutritive value of cartain agro-industrial by-products
like Algae protein (Scenedesmus acutus), meat meal,blood
meal, silk worm pupae meal, feath-r meal and hatchery
by=product meal (prepared from infertile eggs and dead
germs) as 8 replacement product for £ish meal/unsalted
dried fish and has been shown that these products c¢an be
used as part of complete substitution for fish meal,
Earlier experiments carried out at College of Veterinary
anxi Animal Sciences,Mamuthy, have shown that the frog
meal can replace fish meal twice by weight in the poultry
rations for growth as well as for egg production, Zven
the dried bacterial biomass (Petkov et al,,1976),African
giant snail (Achatina spp.) meal (Venusopalan et 231.,1976)
and poultry by-product meal (Akkilic,1977) have been

tried as a substitute for fish meal in poultry raticns,
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The prevaration of poultry rations with only plant proteins
is also being attemnted during the none-avajilability of f£ish

meal and mrat meal,

However, the majority of agro-industrial product
tested so far as alternate source for £ish or f£ish meal have
limited application in as much as they are not commercially
availlakle in uantities sufiicient to meet the demand,

Liver meal, 3 byeproduct from pharmaceutical industry, has

been made av.-ilable in commercial scale in recont times,

Thercfore, +*he present investigation wasz carried out
to asaess the efficacy of replacing unsalted dried fish
with a commercial prenaration, Prot«O«Liv {meonufactured by

Aries Agro-Vet Industries Pvt,ltd,) in layer ration,
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REVIE™ OF LITTRATURE

Regearch in economising poultry rations is directed
mostly towards identifying mocthods of replacing animol
protein sources as these copnstitute the major cost components
in pouitry rations, wurther, f£ish maal which is the
conventdonal aaimal srotein ingrerdfent in woultry rotions in
becoming scurce both in ~uantity and runlity, evoloning
all protein rations, su-lementing ratione with amine oclids
and identlitving 2lternate feed ingrediont: for animal nrotein
sources are some of the aspecte that are sneinr investigated
uron, Lhe review hisghliohtes the angervetinns mode in thi-s
regard, itost rescarchiers have attemnted to vark «with
grm#in; chicks and brolilers in as muh as the blolmiical
importance of oroteins h-oing more during growth thvwn Auring

suhtg nent staces of life,

Sathe and Rose (1962) reported that although increased
grovth responses werce obtained by the inclusion of
terramycin feed supplement {TMe5) to an alle-vegetable protein
poultry ration, the addition of animal protein sunhplement
such as fish meal, was, however, found necessary for economy
of gain in weight, low mortality and better uniformity of

the flock,

Fernandes (1960) fed vhite leghorn day-nl:d chicks with

+ijets composed of 10 per cent fish meal, 10 per cent Pencillin



mycelium residue, 10 per cent fish meal plus 5 per cent
Pencillin pycelium residue and in another diet £ish meal was
substituted by 10 per cent liver meal residue, The results
indicated that the diet containina dried liver residue performed
most efficiently with resmect to growth followed by Pencillin
mycelium residue and fish meal, Further he surngested that the
quantity of fecd required for one —ound gain was largest with

fish meal diet and smelleost with liver meal residue diet,

hile replacing animael protein by planc protoin in
rations for fattening chickens, :eqgner (1968) included 6 per cent
£ish mcal in one ration, the second had no i{ish ical but had
10 per cent each of driesd fish solublcg and dried whey, and the
third@ had no animal protein. ihe author foun!i that the gqroup
of chickens fed ration containing fish sclunl s ani ‘rie? vhey
performed better in terme ot average weicht aned feed efficiency

both 4in nens and cages,

Yhen the levels of O and 3,0 »er cent ish mealy 0, 1.5
and 3.0 per cent partially delactosed whey and 9, 100 and
200 my/ton of cumplemental blotin wars added in the broiler
_ration, the results derived was eithor the 3,0 ner cent fish
meal, 1,5 or 3,0 per cent nurtially delactoszd whey or 100 and
200 mg/ton of supnlemental eciotin to < commercial tyoe Adiet Aid
not result in signisicant response in terms of body weight or

feed efficiency (Tamron et al.,1971).

Pratel an’ fayed (1973) found that Pencillin mycelium
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residue could replace 50 per cent groundnut cake or fish
meal in broiler rations, Sethi and Virk (1977) noticed
poor growth and reduced efiiciency of feed utilization when
£4sh meal was replaced by Pencillium crustosum protein in a

starter diet,

Bankne (1974) claimed hishest gaine and best utilization
of feed with most £4ish meal in fattening chickens, He
suggested that 15 to 20 per cent of total protein should come
from animal protein feeds, Contrary to this finding Ar'kov
and Chesheva (1975) fed broiler chickens with maize, wheat,
barley, sunflower oil meal, £ish meal, dried milk, hydrolysed
yeast, lucerne meal, calcium carbonate, sodium chloride, or
the basal diet with sunflower meal replaced by mustard oil
meal or with 50 ner cent of the component of animal oriqin
replaced with mustard oil mealy or the same diet as the third
group to 30 days of age and then the reference diet with all
the animal productg substituted by mustard oil meal, The
results indicated no significant difference between the four
groupe in weight gain, rate of feather growth, carcass yield

or meat quality.

Bal‘ozov gt al.(1975) while replacing two=-third or all
of the fish meal in a reference diet with noultry waste msal

and fodder yeast claimed no difference in growth in starters



when compared to controls but was greater than that of
controls in finishers, Hondari and razemi (1975) iniicated
that the proteins of cotton seed meal an sunflow:r seed
meal could replace all of the animal proteins without any

harmful effects on broilcer growth,

Gruhn et al.(1975) while investigatiny the use of high
protein wheat for broiler fceding found that supplementation
with Lelysine and “i=-methionine 3id¢ not improve the feed
conversion of the birds on soya bean meal-fish meal diets,
vhereas vith the other experimcental <diets amino acid

supplementation was found necessary to improve fced efficiency,.

Opstvedt an Gjefsen (1975) stated that the breeder
broiler hens agiven £i:h meal in theidr rations upto 2 per cent
performed better than the hens given diets bhased on sgoyabran
oil meal, They also ohserved that thc eaqg weight incrsased
sionificantly as the proportion of fish mcal was incrcased

in the ration,

In broilers cormplete renlacement of f£ish meal with
hydrolysed feathers deprcssed growth by about 100 g. Thoudgh
50 per cent replacement of fish meal gave same live wel:tht
gain, the feed eaten/kq gained was 2«5 per cent more

(Bal'ozov et 3l1.,1976 a) « On the same lines when 4,5
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per cent of £ish meal or half or all replaced by hydrolysed
feathers during finishing neriod in broilers, dressing
percentage was slightly lower in the birds with no £ish meal
(Bal'*ozov et al.,1976 b),

Rao gt al.(1976) formulated 3 types of broiler rations
- with either complete frog meal or 50 per cent £ish meal and
50 per cent frog real or only £ish meal., The growth rate
was significantly hirher with the second ration when

compared with the other two rations,

It was reported that the African giant snail (Achatina
Spp.) meal can be used at a level of 10 per cent 4in the
gtarter maghh without adding f£ish meal, ‘“he growth response
was almost equivalent to that of birds fed ration contafining

£ish meal (Venuaopalan gt al.,1976),

Akkilic (1977) prepared poultry by-product mal and
replaced f£ish meal at 4, 8, 10 and 12 per cent level in
broil«r diets with the control]l of 12 per cent £ish meal diet,
He concluded that this poultry byw-product meal can be
patisfactorily used upto 12 per cent without interfering

chick growth and f£eced consumntion,

Ammenuddin (1977) tried to eviluate the effect of fish

offal and trash fish mcal in broiler rations, The rations



containing f£ish offal meal showed a zignificant gain
(7/0+05) in body weicht and feed efficiency than trash
£ish meal and conventional f£ish mcal, However, there was
glight but insignificant improvement in body weights and
feed efficiency of the birds fed trash fish meal than those

fed the control diet,

It was sho'm that veast nroduced from molasses can be
used upto 5 to 10 per cent levels in broiler ‘liets, It
was also observed that it can be substitutesd for about one
third of the soyabean meal and all of the £ish mcal provided
that methionine and lysine are added at 0,5 per cent cach

(Daghir and Baki,1977),

Murarasu gt al.(1977) observed hirher body weight
and feed efficicney in meat type thickens when protein
hydrolysate from slaughter house was used to renlace fish

meal in thelr ration,

srivastav gt al. (1977) reviewin: the use of all
vegetable nrotein ration: for hroilers stated that all
vegetable pnrotein ration vhen supplemented with Jitamin
312 and synthetic amino acids namely, mothionine an-
lysine could effectively substitute znimal protein without
deleterious effects on live welqht gain anl fced

efficioncy,
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Reddy et al.(1978) did not notice much difference in
feed consumption and feed efficiency with the refaremnce
diet containing 9 per cent fish meal and 4 per cent Algae
protein (Sgenedeamus acutus) with and without supplemental
methionine in chick raticns, Similarly Thirumalai gt al.
{(1978) included snolid f£fish silase in chick rations at 5 and
10 per cent levels instead of £ish meal and concluded that
it could be uszed upto 10 per cent economically in starter

ration to replace all f£ish meal in terms of gain in weight,

To evaluate the nerformance of Silkwvorm Pupae Meal
{S*'PM) in broiler chicks Joshi gt al.{1979) formulated a
control ration containing 11 per cent fish meal and the
experimental rations substituting 25, 50, 75 and 100 per cent
fish meal with S"pPM, Though S"PM potentially was found to
be much superior source of protein than fish meal, body weight
gains showed a significant decrease with each incremental
level of dietary 5WpPM, However, feed efficicncy data
revealed that SWPM had insignificant effect upto 55 per cent

replacement lovel,

Rao et 8l.(1979) while evaluating the nutritive value
of Male Chick Meal (MCM) reported that when £ish mcal was

substituted with MCM at 50, 75 or 1l0C per c¢ent in broiler
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chick ration there was no significant difference in 1l the
levels of inclusion, But numcrically feed consumntion was
reduced with MCM diets and feed conversion ratio was

comparable,

Day and idlworth (1980) while reporting the nutritive
value of fish meal and "ro-pfak (which was comnosed of meat
meals, fish bye-products, blood meal, feather meal, l-lysine,
DL-methionine, salt, limestone and a phosphate summlement)
claimed that there werc no detectable differences in

nutritional quelity of f£ish meal and Fro-~ak,

Thaliwal gt al.(1930) while assesnsina the use of
housefly (Musca Domestics linnacus) Pupae meal in broiler
mish observed that the avorage wei~ht gain in the control
ration with fish meal and 50 per cent £ish meal replaced
ration fed birds werc non-significant (7/0,05)s, They further
concluded that hisher levelrs of substitution mey he harmful
due to hi~her cruie fibre content (19,9 per cent) 4in

hounefly pupie maal,

The research reports of substitution of fish meal in

layer ration is limited,

Cebullos and MoCinnis (1970) while investigating the
utilization of alfalfa and cereal grain protcin by laving

hens reported that the basal diet supplying protein solely
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from hich protein wheat an? alfalfa (without animal protein
source) gave ncarly similar egg production to that of diets
containing animal orotein inqgredients, However, they
obgerved that the erg weicsht in this group was around 2qg

less than the diets containing fish mral,

Johri (1971) stated that if care was taken to see that
the lysine and methionine resnuirement of the birds are met,
therc could not be any deliterous effect on arowth, ey
production, fertility, internal eqg -7uality and hatchability
when the fish meal was subgtituted with qgroun‘nut cake or

tilcake or a combinati~n of both,

sentek (1975a) observed the egyg production as 54,29,
5560, 53,70 with 4 per cent £ish meal, or comnlete soyabcan
oil meal or soyabean oil meal and ground field beans
respectively when the methionine and Vitamin le were adjusted
ag equal to the values in the diet as f£ish meal, Similarly
Sentek (1975 b) replaced fish meal by increasing the
proportion of soyaican mecal and yeast in a layer ration and
obacrved that renlacing £ish meal with soyabean meal and
yeast had poorer eqg procuction but surplementation of this
ration with 0,5 per cent methionine surnassed the ration

containing fish meal,

taldroup and Hazen (1975) observed that the rate of
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egq production of hens receiving unto 15 ner cent yrast
derived from high purity alkane fractions was erual or
superior to that of hens fed either all vegetable corne
soyabean meal diet or dlet containing S5 per cent Per:avian
fish meal., But no statistical significance could he
obgerved among treatment qgroups in efficiency of feed
utilization, exnressed as grams of feed ner egy or for €9

quality factors like eqgq size or albumen cua lity,

Zohari (1975) while replacing some of the £ish mcal
without chaniing crude protein content of the rations
Incor-orated hatchery byeproduct meal at 3,6, 7.25, 10.5
or 14,5 per c¢ent obaerved aignificantly lesser ey prosuction
with 7,25 or 14,5 per c¢ent hatchery waste an: poorer feed
conversion with 7,25 ner cent, But the egqg weisht was not

affected,

Damian gt al,{1976) fed layers with diets containing
andmal proteins and »without aninal proteinrs and found that
there was no simificant difference in eqqy proiuction
between the diets, “Similarly schubert and Gruhn (1976) fed
layrrs with diets comnosed of grains, hish protein vheat,
high protein wheat diet sumnlcemented with lysine and
methionine or a diet containing 3 per cent fish mecal with
no amino acid supplementation, They obscrved that vegetable

protein diets with no amino acid supplemont nroduced smallest
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and fewest eggs and used largest quantity of feed per 1009
egg weight, But supplementatisn of this ration with lysine
and methionine improved these parameters, 7gg nproduction
in relation to feed conrumption changed little by renlacing
half of the f£ish meal with wheat, 1f 3 per cent fish meal

was given during the grower period,

Nair et a).(1976) found insignificant differencc with
respect to egg production and feed efficiency ratio when
the £4sh meal was replaced with fich silage at S0 and 100

per qent subatitution,

Rahman and Nakkadi (1976) fed five rations to Fayoumi
hens containing 10 per cent £4ish meal, 2 per cent ammonium
nitrate, 1,5 per cent urea, 2.5 per cent ammonium chloride
and 22 per cent decorticated cotton seed meal, The highest
egg production was noticed in the rationa with fish meal
and decorticated cotton seed meal, Further, these workers
suggested that enough cotton seed meal could be used when
fish meal was expensive and that use of hicher levels of

non-protein nitrogen was not advisable,

Natarajan gt al.(1973) compareéd 10 per cent fish meal
ration and ration without fish meal in laycrs, Results
indicated that the hen-housed production, fecd efficiency

and mortality on rations with and without £ish meal were:
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58 and 53 per centy 2,05 and 2,24 kg/dozen eqgas, 5.8 and

25 per cent respectively,
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MATERIALS AND M tHODS

An experiment was conlucted at the University roultry
Farm, Department of Poultry Science, Mannuthy, to study the
replacement value of liver meal, an animal protein supplement
(Prot-Owliv) manufactured by Aries Agro-Vet Industries Pvt,Ltd,

as a substitute in place of unsalted dried f£ish,

“ne hundred and £fifty single comb Mhite leghorn pullets
of 24 weeks of age were used for the experiment, All the
birds belonged to a single strain and hatch., 7“he birds were
wing badged, weiched iniividually and were alloted randomly
to fifteen grouns of teon birds each, In the experimental
diets liver meal replaced unsalted dried fish at £ive levels,
1.@e, 0, 25, 50, 75 and 100 paer cent, Thus there were five
dietary treatments with three repnlicates each as nresented
in Table 1, The allotment of dietary regimen and the

raoplicates werc also made at random,

The liver meal and the unsalted dried firh utilized
in the experiment were analysed for their proximate chemical
comporsition as outlined in A.0,/.C.(1970) and is presented
in Table 2, Five exnsrimental laycr rations as set out in
Table 3.were computed according to ISI (1977), The rations
were analysed for proximate chemical componition (1,0,3,C.,

1970) and the values obtained are presented in Table 4, All
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the diets were isocaloric and isonitrocgenous,

Feed and water were provided ad licitum throujhout the
experimental period, Normal managemental practices wore
carried out for the whole reriod of study, Tarc was
exercised to keep the feed wastaje minirmm, The experiment
was carried out for four 28«day periods from twenty f£fifth
January,1981 to sixteenth May,1921, At the completion of

the experiment the birds were 280 days of age,

The body weioghts of individual birds were recorded at
the end of each 28«day period to study the nattern of body

weight maintenance among different treaiment groups,

Feed consumption of indivi.ual renlicate birds for
cach period wasg recorded, From this data, mean feed
efficicney both in terms of egs number and ey weight were

arrived at,.

"ally egyg productinon was recorded replicate wise and
the hen=day and hen housed production rcrlicate wise and
neriod wise were calcul ated, Period wise feed efficiconcy
{kg feed/doren eggs) for each treatment group was also

caleulated,

In order tc estimate difference 1f any, in eoq quality

due to dietary regimen in terms of Haugh !nit score and
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shell thickness, internal egg quality assessment was carried
out durinc each 28-ddy period, Tor this purpose three enns
from each renlicate durin: the last three consecutive days
ware collegted at random. On the same day thecse eqs wore
welcghed incividually, broken out and the heirht of the

thick albunen was recorded by using the Mme's "ferometer,
The Hawth unit was arrived at usinc thesc values, hell
thicknesc was determined by the use of Ame's shell thickness

gauge,

All the eygs from each pen were weighed durin; the
lust three consecative days of each 28 days period and

the average wasg worked out for deriving egqg mass values,
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Table 1, Experimental design

W B Sm AR AN YR A W SR W AR R YR AR G A R P W W Er TR G W a4 S e AR S e

Dietary No,of No,0f birds Per cent

treatments replicates per replidate gsubstitution
of unsalted
dried £ish

- e A e Ep A AR S A TR AR VR AR A A S G SR o AR W WP W Tk AR e W W W A

I (Control) 3 10 o
IX 3 10 25
III 3 10 50
v 3 10 75
\'4 3 1o 100

- NP W WD W AR A W G SR M T A TP T AR T A SR W W B Al N B W AR wh e e
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Table 2. Per cent chemical composition of the liver
meal and unsalted dried f£ish used in the

experiment ( D.M.basig)

N s W W e NE BE B PP M AR SR S W N B A We W AR e o ae e s A B e e

Nutrient Liver meal Unsalted
dried fish
"o ol mm e mwmm e e E e W m = ew ow omow
Dry matter 90,2 B7.4
Crude protein (N x 6,25) 59,5 35,4
Crude fibre 0.6 042
Ether extract 1.8 12,1
NeF4Es 11.0 9,1
Total ash 17.3 30,6
Acid insoluble ash 5.5 12.3
Calcium 0490 S«30

Phosphorous 0.40 3,20

- ps e Mk By T AR B W T e A A W W W A TR W M A ap A e R W W A e



21
Table 3, Per cent composition of experimental diets

whp W6 A oW W R A AN S W G A WP R AR W W M TR S W W AR W R AR W Y am A e

Ingredients Diets

I 11 III Iv v

A W8 W A% N S S Wk G WP W Sk A W W o A B e A S G W R G e W R A W O

Groundnut cake

(Expeller) 25 24 22 21 19
Taploca 15 15 15 15 15
Soyafortified
bulgar wheat 30 34 40 44 49
Rice bran 15 12 8 5 2
Unsalted dried £ish 10 7.5 5,0 2.5 =
Prote-Ouldv (Liver meal) = 25 5.0 7.5 10
Mineral mixture* 2.5 245 245 245 245
Shell grit 20 2.0 240 240 240
Common salt 0.5 0.5 065 045 045
Added per 10" kg of diet
Rovimix (g)** 30 30 30 30 30
Nefein 200 (g)*** 25 25 25 25 25

W O EE BN W A W W W G A R W W AR b R W W e T e M S S W e R e e

*Poultrymin = mineral mixture (Aries Agro-vet Induatries
Pvt,lLtd.) containing 32 per cent calcium,
6 per cent phoaphorous, 0,27 per cent
manganesac, 100 ppme.copner and 1000 ppm,Iron,

** Rovimix AB,D.. (Roche Products Limited) containing
2000 TU of Vitamin A, 20 mg of Vitamin B

2
and 5,000 IU of Vitamin D3 per gram,

*raNeftin 200«{Smith Kline & French {(India) Ltd, ) containing
v;:erinary Furazolidone B,Vet,C,20 per cent
W/,
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Table 4, Per cent chemical composition of the experimcntal
diets ( n,.*,basis)

- M M G EE W A W W e S A S R A e e TR e A A e - .. - W T an

Diets
I 11 17X v v

Dry matter 92,1 91,9 91.8 91,8 91,6
Crude protein

(N x 6,4,25) 18.4 18,5 18,6 18,4 18,6
Ether extract 3.8 3.7 2,0 1.8 1,9
Crude fibre 5.6 543 4,2 3.4 3.2
NeFoE, 5063 53.4 55,9 58.4 59,3
Total ash 14,0 11.0 11.1 9.8 46
Acid insoluble agh 5.4 3.8 2,4 2.4 1,0
Calcium* 2.6 2,2 204 2,0 2.3
rhosphorous 1.1 1.0 D69 0.9 0.7
Metabolizable

energy**

(K cals/kg) 2715 2710 271 2706 2702
Lysine w*w 1,03 0,93 0.82 0.73 0e62
Methionine */** 0.45 0.66 0.76 0.86 0.96

W Ep A AR A S W A A G e S A R W AR AR W A AR TR A WS W am Al Gk T e an

* Shell grit was provided separately ad libitum in hopprere

** Caloulated values
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RESULTS
Hen-housed eqq productich

The data on per cent hen<housed egg production are
presented in Table 5, The rer cent hen-housed eqqg
production of the first period ranged from 8,69 to 16.55.4
The mean per cent hen-housed eqgqg production was 51,25,
48,25, 49,41, 48,51 and 423,93 for groups fed diets in +hich
liver meal substituted unsalted dried fish at o, 25, 50, 75
and 100 per cent (dietary treatments I, I, ITII, IV and V)
respectively. Statistical analysis of the data (Table 6)
showed eignificant differences among pericds (P/G.01).
~ However, the differences in hen<housed egg production among

different dietary treatments were not significant,

Hen-day egg vroduction

The mean per cent henweday egg nroduction was 51,25,
49,73, 49,41, 48,51 and 47,18 for the grouns fe«d dicts
I, I¥, 11I, IV and V respectively (Table 7), The highest
per cent hen-day eqg production was obtained with diet I
and the lowest with diet Vv, However, the statistical
analysis of the data (Table B) revealed non-significant

difference among the dlfrerent dietary regimens,

Feed efficiency (kg feed/dozen egas)

The data on periodwise feed efficiency(kg feed/dozen eqgs)



Table 5, Mean per cent hen-housed &jg production of birds

M Gk S A S G S W T o wh e W W s e E A A e T A ap SE A

HE W W SR S 4R W SR WP W R W B W A A T WP R A T AR EE G W mp AR as dm  ae

- S A e W AR A SR MR W A% SR AR W S AT A AR A B S S5 o A TR A AR W ap Gk

trecatments
ietary
trecatments
1
X 16.5524,.48
11 B8.6941,37
II1 13,9342,.92
v 14,6441.61
v 15,954+5.57
Mean for
periods 13,9541,55

o W W W A O N EE a A W B A W R W B W ar W W e A A E W A AR T e

Table 6, ANOVA on per cent hen-housed egg production

Source
Treatments
Replications
Periods
Treatments x

Periocds

fed different

-y e apy W W W

dietary

- am e W o o W

Mean for
28-day periods dtevary
2 3 4
57.98+3.12 69.16+1.72  61.3133,53  51,2541.88
61.55%3.17  65.5930.78  56.5532.52  49.4131.59
66.91:4.09 60.00:3.12 52.5035.61 48.51:2.37
57.1448.26 52,0246.63 50.5936.24  43.9312.50
ar ‘8BS MSS ) 3
4 349,21 87.30 1.317®
2 25452,99 12726,50
3 23896,66 7965,55 119,28**
12 1207.12 100,59 1,79"°
38 2131.82 56,10

Error

W T 4N AR ap S N % G AR AR AT EE Y AR W O AF IR ER W AR W AR %R AT AR e aN W aE B W W

** significant (P/Q.01)
ns non significant

»e



Table 7. Mean per cent hen~day egg proxiuction of birds fed different dietary

treatiments
Dietary Mean for
treatments 28=-day reriods dietary
e wh W ER M ER SR i sh L W W M U AL R WP TR U Sk on W mE en wh d WE e Wb e treatments
I 16.553#.48 57.9243.12 69.16+1,72 61.31:}.53 51.2541,88
II B+6541,37 52,03+4.41 71.6343,60 664774177 49,78+1.33
171 13,9342,92 61,5543,17 65.,59+0,78 56.,554+2,52 49.4131.59
Iv 14,6421.61 66,91+4,10 60,0043.12 52.5045.61 48,5142,37
v 15,9945,54 59.5327.14 57.3343.82 S5.8743.,27 47,1841,81
Mean faor
periods 13,96+1,54 $9.6042.,17 64.7441.,30 58,60+1.29 49.2741,38

- W S A W E SR G AR G W W R e N e B S TR S B T VR W G TR W WP AP SR AN wr e R AR R N A S A W ae

Table B, ANOVA onrer cént hen-day egg production

Mis Ak N W W A S G G AP W S T A G G S W W A EE W W A A G S ae I TP e W TR W A

Source A€ 88 M3S F
Trecatments é 109.47 27.37 0,.2808
Replications 2 26473.86 13236.93
beriods 3 25200,.,90 8400, 30 B6,63%*
Trecatments x

periods 12 1163.48 9% ,96 2e22%
Yrror 38 1657.96 43,63

- N OER A W S AR W TR A B W S SR SR g E W B A Wl an W W A W AR S mp e S ey W S o de

* Significant (P/Q.05)
** Siomificant (P/Q.01)
ns non significant

sz
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for the experimental diets are presented in Table 9, The
mean feed effi~iency vas 3,99, 5.30, 4,23, 4.05 and 4,04

for groups fed diets I, II, ITI, IV and V respectively, The
statistical analysis of the data (Table 10) rc-vealed that
differences among dietary treatments were not significant

but that among periodswere hishly eignificant (P/Q.Ol),
Feed efficiency (kg feed/kg egas)

puring the period I the feed efficiency(kg feed/kKg egqs)
was poor ranging £rom 14,91 to 25,35 aﬁd from there on it
was similar in all the groups varying from 2,84 to 4,89, The
overall mean feed efficiency among cifferent dietary regimen
were 6,99, 9,33, 7.50, 7.12 and 7,21 for the diets I to V
respectively a8 presented in Table 11, The statistical
analysis of the data (Table 12) indicated no difierence among

diets but showed gignificant diffcrence among neriods

(P/D.01),

Body weiqht maintenance

The body weicht of birds fed diets I to V recorded
initially and at thc end of each period are nresented in
Table 13, The initial body weight ranaced from 1,24 to 1,27 kg
and the final hody weight at the end of the experiment
ranged from 1,28 to 1,39 kg, However, statistical analysis
(Table 14) showed no significant difference due to dietary
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trgatments but diffcrences were signiZicant among reriods
(P/Q.01),

Egg mass

The mean egg mass data are pregsented in Table 15, The
mean egqg mass during the different periods ranged from 1,13
to 9.60 kgs, Statistical analysis revealed significant
differences due to periods (£/0,01) but not duc to dietary

treatments {(Table 16),

Egqg welght

Mecan egg weicght values were fairly similar durina the
whole periods of the exreriment, The mean egy welthts were
47.61, 48,09, 47.35, 47,50 and 47,20 g for the experimental
diets I to V respectively as mresented in Table 17,
Statistical analysis of the data (Table 18) showed

non significant differences amony diets as well az reriods,

Haugh unit score

The mean Haugh unit score were 88, 83, B7, 897 and 86
for dietary treatments I to V respectively (Table 19), There
was no significant difference in MHau-h unit scores due to

diets (Table 20) but these were significant between poriods
(P/0,05),

fhell thickness
The mean values of shell thickness of the eggs broken



Table 9. Mean feed efficiency (kg feed/dozen egys) of birds fed different

dietary treatments

Dietary 28=day periods Mean for
treatments P OOE SN MR O WE SR R SR A W US AR WP NP OB EE W MR GE SR R W M AR AR YR W b W W Gietary
1 2 3 4 treatments
1 8.59+1.66 2.6740.09 2.1330.20 2,5940.23 3,9940.48
11 9,81%1.47 242930.13 2.0630.16 2,7840,17 4.2330,41
v 8.6311.22 2020;'_0.13 2.40;4_'0.23 2.%_"_‘0..27 "_.0510.52
v 9.4533,12 1.9020.16 1.5830.87 2.9430.27 4.0430.47
Mean for
periods 10,1540.95 2.3710.10 2 .0540,09 247340.09 4.3340.30

g S W S W W G G A G ER O 9 o A T N0 T Al P aF A T O WE T O aEn W e an e s an W agp SR A A AR W s W a9 e

Table 10. ANOVA on feed efficiency (kg feed/dozen eggs)

Source a 88 M5s F
Treatments 4 13.60 3.40 1.20™8
Replications 2 77039 385.20
Periods 3 705.63 235,21 82.,96%*
Treatments &8 e

Pericds 12 51.16 4,26 1.79"
Error : s 90 » 58 238

- ee S G S A WP S S0 S WR W G W ER O ar BN A A W W O AF TR O EF O an W SR W s W e W W

** S{gnificant (P/Q.01)
ng non significant

8T



Table il. Mcan feed efilciency (kg feed/kg eggs) of birds fed diffcrent dietary

treatncnts
Dietary . Mean €or
1 2 3 4 treatments

I 1‘.91:?.74 4.7829.29 3.?339042 4.5‘:9-46 609919.68

1 25,3533.11 4.8610,25 2,8440.31 4.2740.34 9,3310.58

111 17.4832.84 3.9840.23 3.6740.28 4.8510.23 7.5030.48

v 15.3432.28 3.9730. 30 4.1530.38 4.5030.59 7.1230.77

v 17.0735.87  3.3610.26 3.5320.16  4.8930,37  7.2130.61
ean for
periods 18,0311.70 4.19:0.18 3.5930.17 4.6130,17 7.5840,41

A S W O R W Y ER AP TR WR M EF G W em N Mm W AR S A T VR TR WG dlE G e TR I MY an A M M A OB A M W A

Table 12. ANOVA on feed efficiency (kg feed/ky engs)

Source at 85 MES ) 2
TYcatments 4 44,99 11.25 0.9
Replications 2 2396,.46 1193,23
reriods 3 2172 .47 724,16 B2 o511 %%
Treatients xX ns

Pericds 1z 178.99 14.25 1.42
rror s 400,17 10,53

** significant {(P/Q.01)
ns non significant

6¢



Table 13, Mean body welght (kg) of birds fed different dietary treatments

W W Wh WA N A S T S AR A TR G A S W O eE A A G A Ak W S A G S e W ER W W AR W T AR T A W e EE W e

Dietary
o 1 2 3 4
I 1,2540,02 1.5010,.01 1.4810,05 1,4110,07 1.3440.08
Iz 1.2430,01 1.53140.02 1,5340.03 1.4840.04 1,3940,03
III 1.2430,03 1.5030,02 1.4740.01 1.3840.01 1.,2840,03
v 142740.02 1.5840,02 1.5040,03 1,4010.,05 1.43240.06
v 1.2540,02 1,5440.,03 1.4940,01 1.4040.04 1.3210.,04

Table 14, ANCVA on body welight

Source af
Treatments 4
Replications 2
Periods 4
Treatments x

Leriods 16
Error 48

A e B ey & WO AR SR WD A R R W W

** Significant (P/Q.01)
ns non significant

LB

S8 MS F
3.15 0.79 2.197%
87.59 43,80
81.41 20.35 56,53%*
3.03 0.19 0,451

dus dib MR H ms A W ab W W S e

- Wk G W W W A 3 W R T aEs W

Wwh Sk mis A T EHE S B W TR ok aw N
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out from the henn of five treatment groups I to V were
06333, 0,338, 0339, 0,342 and 0,341 mm respectively as
shown in Table 21, Statistical analysis of the data

(Table 22) revealed non significant difference due to diets

as well as periods,

No obvious abnormalities of shell, albumen or yolk
were observed in any grouns fed exnerimcntal diets, Yolk
colour was found to be more or less uniform in all egqgs

broken out for eqq cquality studies,
Livability

The mortality data of birds under experim-ntation are
presented period wise in Table 23, In all the dietary
treatm-nta only five birds died during thc entire

experimental period,

Economics

The cost of liver meal and unsalted dried f£ish at
the time of experimentacion were :,3,60 and ™,1.41 nar kg
respectively, The cost of dicts in which liver meal
replaced unsalted dried fish at ¢, 25, 50, 75 and 100 per cent
were 2,1,65, 1,73, 1.81, 1,89 and 1,96 resncctively,



Table 15. Mean egg mass (kg) as influenced by different dietary treatments

W W W R b AP B O um o W s W A G o op AP Sk AR GE AF Gk S AP W SR Gk S WS AR S TR S S5 A% T e W W o =

Dietary 2 3 tean for
1 2 3 4 treatments
I 2,2040457 7.60:0.47 9,3040.40 8.2240.67 6.8340,26
Iz 1.1330.16 6.8830.66 9,6020428 8,7630.73 645940427
11 1.8530.42 8.2610.48 8.5940.10 7.5510.26 6.5630.16
v 1.9330.22 86710460 8.05%C.40 7.1930.92 6.4530.29
v 241630.75 7.5510.11 6772074 6.5330.80 5,823,283
Mean for |
périoés 1.3410021 7.79‘.“_‘0031 8;46;.'_0.32 7.71:.003? 5;452‘{3.18

W W W N A U W AR W A S AR G W R A W A W W e AR T S A A S W A ap R o e e AR SR AR W S W e

Table 16, ANOVA on egyg mass (kg)

- wr W Er s A A ue W O ER T A T A B Y A AR TR M W S @R W W Gk G W W R

Saurce af S8 MSS r
Treatments 4 697.43 174.36 1.35n8
Replications 2 46064,.86 23032.43
Periods 3 43030,38 14343.46 110.67**
Treatmants x ns

Porinds 12 233706 194.75 1.73
Frror 35 4143.45 109.04

** significant (P/Q.01)
ns non simiflicant

ct



Table 17. Mean egg weight (g) as influenced by different dietary treatments

- A W AR W S gy Y W S W W S S W SR s B AR R R W A S dh e S TP ap TR IR AP ap N mk WD A A W A W AR

Dletary 28.da Mean for
1 2 3 4 treatments
1 47.7740.82 46.8842.27 48,0041.29  47.7611.60 47.6141.26
I 46,7331.11 47.7010.67 49,6940.16  48,2331.33  48,09+1.15
111 46,9940,89 47,8940, 32 46,8040.25  47.7130.65 47.3530.81 -
™ 47.0130.87 46,2740.81 47.9330.69  48.7930.49 47.5030.70
v 46.5710.64 67.1930,51 46,7330.99  48.3020.36  47.2040,60
Mean for
Mr*m" ‘7.01‘*0.35 47.1910.46 ‘7.83_"9.‘2 48.16_'!_‘0.40 47;55'_4"0-62

4 dy W R W W as M A WF AW Wb AR & B AR W AR A Ay S A A W Mk A A G S AR A AR SR A TR AR S R B M A A o

Table 18, ANOVA on Egg weight

- W A A A S e A W M B S S S A A W W G A AR SV AR W W AR AR W W A

Source as S8 . M58 | 5
Treatments 4 5.51 1.38 0.5108
Replications 2 40,39 20,19 ns
Periods 3 1 3.07 4,36 1 Y
Treatments x nes

Periods 12 21,81 1,82 D.61
Frror 38 112.83 2497

G 4 Ep wa AN dn G A R AR S B A S A AR e Ee s T A e AR WD A W G A A WS

ns non significant

€€



Table 19, Mean Haugh unit score of eqgge as influenced by different dietary

treatmaonts
1 2 3 4 :
I 9241,00 88+1.20 8540.88 8710,.,58 8840,76
IX 9041.15 87¢3.18 8741.76 8741.73 88+1.32
11X 90+1.53 808+1.76 8540,.88 8642.40 874+1.55
v 8741.45 8941.76 85+1.45 B4+1.53 86+1,24
Mean for |
periods  9010.64 880,75 8640,.51 8640.86 8840.92
Table 20. ANOVA on Haugh unit score
Source as 88 MSS F
Treatments 4 15,50 3,87 0,458
Renlications 2 258,33 129,16
Periodds 3 178.33 $9.44 T.48*%*
Treatments x ns
Periocds 12 64.50 S.38 0.61
Error 38 332,67 28,75

- T a % e W T S uE A oy W e e

** gignificant (P/Q.01)
ns non significant

- WE B Ny G A% IR SN S W

ye



Table 21. Mean shell thickness {(mm) as influenced Iv different dietary treatments

- e wh W A R W W as S s Wy SR AR um A My e A AR W W o S AR S W AR A S

28=day

Dietary
3 2
I 0433440,001 0.32240,006
11 0e33240,004 04 338140,002
It 0+34910.,006 04632640005
IV Oe33410,006 0432930,008
v 0e35240,014 0433040.008
Mean for
.[f‘eriods 00340.“"__0.%4 00330._"’__00002

Tablae 22,

AHOVYE on shell thickness

S5ouroe at
Treatnents 4
Revlications 2
Periods 3
Treatmonts X

Perinds 12
rror 38

** Slgndricant (P/Q.01)
ns non significant

roriod

“ R W W AN o

3

0.34140,008
0433410,007
04343830.003
0.34940.004
0. 34930.002

- am an s s am

0.343_".'_()-")03

Wy oS W= T I =p
ss

wE AN mp mE W

5.12
54.04
20467

28,26
28,60

ik SN A W e W A W S e A e R S A

i Wk Ay AR A AR e A

MSS F
1.28 0,54
27,02

6.89 2,897°
2,38 3,17**
0.75

4

0433620,007
04 349+0,006
Oe33330.005
0.35630.008
0.33330.008

0.34110,004

Mean for

dietary
treatments

- wm S wy s Sy W= B o AR s W B A

0433330,008
0433830.008
0e33530.007
0.34230,009
0.34130.009

0.33940,006

1>



Table 23. Details of periodwise mortality among birds fed different

dietary treatments

- ewm A W S W W) TR W YR W AR A W S ap S S O O A W NE N W W MR W G W G T ae A W D

Dietary Start of

treatmentsa the

28-day period

¥nd of
the

eXPErimenNt w w w = = w W - - _-,- - e exXperiment

I
11
I1T
Iv
Vv

30
30
30
30
0

1

1

2

3

4

30
29
30
0
26
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DISCUSSION
Hen-housed egg production

From the results presented in Table 5 it can be seen
that the birds fed rations in which 25, 50, 75 and 100
per cent of unsalted dried fish was replaced by liver meal
had fairly similar performance in respect of per cent
hen=housed egq production when compared to the birds fed
ration that had unsalted dried fish only. The ner cent
hen-housed egg production was numerically higher in the
group I, followed by dietary treatments I1I, IV, II and V
in that order, But the differences were not statistically
significant., Nair gt al,.(1976) reported non signitficant
difference with respect to egg production when the f£lish
meal was replaced by fish silage at 50 and 100 per cent
substitution level, Natarajan et al.(1973) working with
White Leghorn layers have cbtained 58 and 53 rer cent
hen~housed nroduction with groups fed 10 per cent f£ish meal

and without f£ish meal respectively.

The fairly equal performance of birds on the diets
point out effective utilization of the nroteins available
in the liver meal for egg production, Excent for the first
period, similar rate of egg production was observed in all

other periodg, The numerically lower hen<housed production
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at 100 per cent substitution could he due to lower ether
extract in that particular diet., It could be seen from
Table 4 that as the substitution level increased the
percentage of ether extractives in the diets decreased, This
decreasing fat contaent of the different experimental diets
may be a factor which leads to decreased efficiency of
utilization of metabolizable energy for egg production as
the substitution level i3 increased resulting in poorer egq
production, Maynaerd and loosli (1969) opined that with the
equicaloric diets increase in the fat component decreases
the heat increment resulting in fewer calories of heat loss

and relatively more avajilable calories for production,

The statistically non significant difference in the
per cent hen<~housed production clearly indjicates that the
liver meal could replace 10D per cent unsalted dried fish

in layer ration without detrimental effect on egg production,

Henw-day egg production

It could be seen from tho Table 7 that the mean
per cent hen-day egqg production follows fairly the same
trend of hen~housed proiuction, However, the hen-day
production i3 higher in group II and V when compared to the
hen<housed egg production recorded to these groups, This is

because one bird dled in group I and four birds died in
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group V during the experimental period,
Fead efficiency (kg feed/dozen ajgs)

The maxinum feed efficlency (kg feed/dozen eqgs) was
obtained for the group fed diet conta;ning 10 per cent
unsalted dried £ish i.e. 3,99 followed by 4.04, 4.05, 4,23
and 5.03 for the grouns V, IV, IIY and II respectively,
Eventhough numerical diffcrence are observed statistically
it was seen that difference among the dietary treatments
are not significant, ‘aldroup and Hazen (1975) also
reported similar non significant differences between
treatment groups in efficiency of feed utilization expressed
as grams of feed ner agg vhile studying the efficacy of

diets containing either all vegetable corn-snyabean mcal

diet or 5 per cent Peruvian fish meal diet, Nair et al, {1976)
also renorted non significant difference in feed efficiency
ratio when the £ish meal was replaced with fish silage at

50 and 100 per cent substitution,

It is also seen from Table 9 that the mean €eed
efficiency figures for all the dietary treatment groups
being higher when compared to the optimum firmure for birds
fed and managed under ideal conditions, This could be
attributed to the fact that the pullets started laying during

the first period and that feed efficiency as a consequence



wag poorer in all the groups, The feced efficiency during
first period ranged from 3,59 to 14,27 among diets, But
from the gsecond per.od the feed efficiency varied from
1,68 to 2,98, In view of the shorter experinental period
the effect of poorer feed efficiency recorded during the
first neriod had substantially shifted the overall feed
efficiency mean for all the groups, None thc less, the
apparcnt Gifferences in feed efficiency zmong dietary

trecatm nts were not statistically significant,
Feed efficiency (kg feed/ko ecgs)

fventhough the feed efficiency in terms of kg feed/
dozen egys or kg feed/kg eggs bears thc same meaning with
slight variation, this has been studied to assens Af at
all there exists any influence among diets on egg weight,
It was found that the egg weloght among Jiffcrent dlets

remained fairly uniformy so also ey production and feed

consumed by birds, The feed efficiency calculated in terms
of egg weinht also projected similar trend as that of feed

efficiency calculated based on eqgq number,

Body welight

The initial body weight of the birds among different
dietary treatments ranged from 1240g to 1270g and final
body weichts from 1280g to 1390g, Further it could be gseen
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from the Table 13 that final body weights for all the groups
were higher than the respective average initial weights,

The body weights were significantly different between
(P/AQ.01) periods which is & normal phenomena, The lowvest
and the highest average final weichts were ohscrved in the
groups III and 1I respectively, But the differences were
nonwsignificant due to different diets, The results of the
present study thus reveal that the nutrient availability
among the different dietary treatments is sufficient to meet

the requirement of the birds,

Egg mass

Since there was no difference in egg weicghts among
different grouns the total egg mass (kg) also followed
similar pattern. The egg mass as could be seen from iable 15

was not influenced Ly the dietary treatments,

Eqgqg weight

From the results (Table 17} it can be secn that the
mean weights of eggs produced by the birds fed diets in
which 0, 25, 50, 75 and 100 per cent of unsalted dried fish
wag replaced by liver meal were 47,61, 48,09, 47.35, 47.50
and 47,20 g respectively, The statistical analysis
rertaining to the mean egg weights of the different groups
revaealed no differences among diets as well as among poriods

(Table 18), The results obtained in this study is in
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accordance with the observations made by "aldroup ant Hazen
(1975) an? Zohari (1975), 1In view of the similar egqg

welghts obtained with all the experimental diets it may be
stuted that substitution of £ish one hundred per cent with

liver meal has no deleterious effect on the eqqg welght,
Haugh unit score

The Hough unit score is one of the demnendable
mcasures of egqg quality, Haugh unit score rezeorded in this
experiment are rresented in Table 19, It was found that
theres was no significant difference amona nerixis as well

as amon< diets in respect of Hauch unit score,

The Haugh unit score of eggs obtained from all the
diets ranged f£rom 86 to 88 which is considered as superior
ruality, 7Thie non significant difference between dietary
treatments with regard to albumen quality observed in the
present study aqgrees with the report of Yaldroup and
Hazen (1975),

Shell thickness

The mean shell thickness of egg belonaing to different
dletary treatments varied from 0,333 to 0,342 mm (Table 21),
Iventhoush the ner cent calecium available f¢n all the diets
were below the requirement for laying hens, the normal shell
thickness could have attained due to feeding shell grit
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ad libitum in separate hoppers, The statistical analysis
of shell thickness in:icated non signiilcant differences

between Adiffecront dileotn an vwell ag nerlods,
Livabllity

The mortality rate was 3,3 and 13,3 per cent for grouns
IT and V resnectively vhile there was no mortality in other
groune, Amona Lthe birds that died, three were due to
prolancse of the oviduct and thes others due to nonespecific
causes, No nutritional deficiency cdiseases were encountered

in the experimentzl birds,

Economics

The lowest cost of the ration was for the unsubstituted
ration (Diet 1) (f,1.65/kg) and the hichest cost was for
the ration (Met V) in which 100 per cent unsalted dried
£ish was revplaced by liver meal (%,1,96/kq), The cost of
ration showed an inareasing trend as the level of substitiation
increased, This is mainly due to two factors, Firstly on
an ecgqual weiyht basis liver maasl is costlier than unsalted
dried £ish, In addition, the rations in vhich liver meal was
incorporated,was done at the expense of ground nut cake a
protein ingredicnt that is cheaper among vegetable protein

souUrces,
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In the light of the fact that ey production is

fairly uniform in 211 the dietary treatments the hicher
cost of the ration as a congequonce of incarporation of
liver meal hid resulted in hicher cost of production, Thus,
substitution of unsalted dried £ish with liver meal had not
shovn any economic banefit, though nutritisnally sound,
Thergfore, it may be concluded that liver meal could form
an alternate animol protein source in luyer ration only

1an times vhen eilther unsalted dried £ish and/or ground nut

cake are costlier or unavailable,



SUMMARY



SUMMARY

An experiment was conducted at the University Poultry
Farm, Department of Poultry Science, Mannuthy, to assess
the replacement value of liver meal, an animal protein
supplement (Prot«O«Liv) manufactured by Aries Agro-Vet
Industries Pvt,ltd, as a substitute in place of unsalted
dried fish in layer ration, The experimental period of 112
days duration from January,1981 through May,1981 was
divided into four periods of 28«days each,

One hundred and f£ifty single comb *hite leghorn
pullets were distributed to five dictary trecatments with
each treatment having three replicaters of 10 birds cach,
The dietary treatments consisted of 0, 25, 50, 75 and 100
per cent replacement of unsalted dried £ish with liver
meal, All the diets were formulated accarding to 131(1977)

and were isocaloric and isonitrogenous,

Hen~housed egqg production, hen-day eqgg production,
feed efficiency both in terms of kg feed/dozen eqggs and
kg feed/kg eggs, pattern of body weight maintasnance, egg mass
{kg), egg quality traits such as egg weight, Haugh unit score
and egg shell thickness and livability of birds were studied
and the data were analysed statistically, The summary of
results obtained in the present study are sresented in

Table 24, The results indicated the following:



Table 24. Summary of results showing overall performance of birds during

the entire experimental period

Y Ee 4 AB A SR WD W W M S Ak YR A A A W I

X
Mean hen~housed egg
production (%) 51.2521,.89
Mean hen-day egg
production (%) 51.25+1.808
Mean feed efficicncy
(kg feed/dozen eggs) 3.9940.48
Mean fees efficlency
Mean initial body
weldght (kg) 1.25&0.02
Mean f£inal body wel jht
(kg) 1.3440,08
Mean egg mass(kg) 6.8340,26
Mean egg weight{g) 47.6141,26
Mean Haugh unit score 8840,76

Mean shell thickness{mm) 0.333:+0.,008
Mortality rate (35)

Feed cost per kg (gs) 1.65

Experimcntal dlets

- ek o B o E A U T EH W W AP b W W I W I A .

1

48,2541,93
49,78+1.33
5.3010.37
9,3340.58
1.2440,01

1.3940.03
6.5910427
48.0951.15
0e33840,008
3.
1.73

II1 v
49,4141.59  48,51+2,37
4.2320,41  4,0540,52
7.5040.48  7.1210,77
1.2430.03  1,2710,02
1.2830.03  1,3230,06
6.5630,16  6,4610,29
47.3530.81  47,5030,70
87+1.55 8741.72

0433930,007 0,342

1.81

1.89

10,009

v
43.9342.50
47.18+1.01
4.0410.47
7211061
1.2540.02

1.3240.04
5.8240,28
47.2030.60
86+1.24
D+34140.009
13.30
1,96
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The egg production from birds fed five
experimental rations were fairly similar
indicating that liver meal can replace unsalted
dried fish even upto 100 per cent without

impairing egg production,

The body weight of the birds was not affected
adversely by any of the five dietary treatments,

The egg weight recorded did not show any
gtatistically significant difference among the
experimental djiets, |

The feed efficiency calculated both in terms of
egg number and egg weight were not statistically

different amona dietary groups,

The replacement of unsalted dried f£ish with

liver meal had no deleterious effect on the
major egy quality traits such as Haugh unit score
and shell thickness,

The dietary treatments had no specific influence
on the livability of layers,

Rations formulated with liver meal at any level
of replacement was higher in cost and the
magnitude increase in cost being in relation to

the Jevel of replacement,
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In the light of the above findings it can be safely
conc uded that liver meal can be used as an alternate
source of animal protein in layer ration in the place of
unsalted dried f£4ish without detrimental effect on egq
production and other related parameters, Yowever, the
present day hidgher cost of liver meal has placed

limitations of its use on economic considerations,
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ABSTRACT

An experiment to evaluate the nutritional and economic
impact of replacing unsalted dried figh with liver meal in
layer ration was conducted using single comb Thite Leghorn
pullets, TFiwve diets with 0, 25, 50, 75 and 100 per cent
replacement of unsalted dried fish with liver meal wore

tried over four Z28~day neriods,

The per cent hen-housed egg production recorded for
the five dietary treatments were 51,25, 48,25, 49,41, 48,51
arki 43.93 respectively for diets in which o, 25, 50, 75 and
100 per cent unsalted dried f£ish was replaced by liver meal,
The per cent egg production both in terms of hen~housed
and hen-day as well aasfeed efficiency, livability and egg
quality traits such ag egg weight, Hauoh unit score and egg
shell thickness were not statistically different among
dietary treatments, owever, the cost of rations showed an
increasing trend depending upon the level of substitution
with liver meal, least being for the ration in which unsalted
dried fish wae not substituted (rs,1.65/kg) an? highest being
in the ration where 100 per cent unsalted dried fish was
replaced with liver meal (Rs¢l496/Kge ),

It was concluded that liver meal can be used to replace
the entire quantity of unsalted dried fish in layer ration
without any detrirmental effects on major eqgg production
parameters, However, the higher cost of liver meal puts

limitation on its use in poultry rations,



