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INTRODUCTION



IRTRODUCTIOR

A new trend emexrging in Indian Poultry industry is the
in¢creasing aﬁareness of raising chickens for meat. Broilers
are . young chickens ralsed specifically for meat production.
As broilers are ready for the market at about 8 weeks from
the day they hatch out, a farmer can ralse five crops a year
énsuring quick return on investment. Hitherto, broiler
~raising has been only a side line to egg farmihg in India.
With the establishment of commercial hatcheries and ready
availability df-superior‘broiler chicks, broiler production
iz gaining momentum. JInereased conmsumer awareness to quality
- meat and quick returns on investment are attracting mamy to
raise broiler esgpecially in and around cosmopolitan cities.
With all the inputs readily available, the country is poised
for a significant breakthrough in broiler production. It is
exbected to become the major segment of poultry business,

as in the developed countries.

The biggest single item of cost in broiler production
is feedjaccounting for over 70% of the total cost of produ-
ction., Higher gain, lesser mortality and better feed effi-
clenecy are factors that spell the difference between profits
and loss in broiler farming., With a view to obtain maximum
gain, a number of chemical substances are added to broiler

rations, These chemical substances when employed as feed
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additives are btelieved %o bring about growth promotion and
ilproved feed conversion. ..Soms of these are ¢hiefly nutri-
ents, some are chiefly medicoments and some ave added for
‘thedr physiological and chemical characteristics, The most
. common feed additives j.nco_rporated in broiler rations in ‘
 India ave antiblotics, arsenicals and nitvofurans.

| - Thougﬁ-the" poultry feed business :La-,z’mﬁ a glgantic one
'c-dmp'ar,edj;q advanced countries, it is poised for a big
breakthrough, < It is assumed that at’ least 90% of the broiler
-feed produced in she gountry today contain one or mdre feed
‘additives. This being S0, quite a big amount of additive
-:."i.n_mrpoz.ate-'d f_éed will be marketed in our couniry commensurate

with the fast expanding broiler industry.

It is generally agreed at present that it is coxmnercially‘
prcfttable %0 allow concen'trations of especific feed alditives
to be added to animal feeds, - Obaervations that certain feed
additives in animal feeds produce résistant organisms and
some with transfersble résistance prompied meny countries to
impose severe restrietions on their use, Constant vigilence
is exercised because of 'the_ poesibility of pubii-.c health pro-
blems arising out of the use of such additives in meat productic

Ehe/,l'ack of any restriction on the uce of feed addi-
tives and the varied effects of these additives entail
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gystematic evaluations, Hence there is scope for further
investigations on the role of these additives vis-a-vis

broiler performance in our country.

A feed additive when incorporated in bfoiler rations
should bring about desired gains economically. It should
pe,least harmful to consumers of products from such addi~
tive fed animals and birds. Periodic systematic e%alua-
tions are necessary to assess the usefulness of these

additives in broiler production. .

In view of the extensive use of feed additives by -

| the Indian Poultry Industry, - the present study was planned

and undertaken to evaluate the influence of an antibiotic,

an arsenic and a nitrofuran upon ceriain traits of economie

importance in broiler production.
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REVIEW OF LITERATURE

Antiblotics

Moore gt.al. (1946) were the first o report growth
stimulation in chicks from dietary antiblotics. Since then
a number of ingestigetors have shown that the inclusion of
an antibictic or a combination of antibletics elther in the
eprude or pure form in the ratione of young chicks and or
turkey poults results in improved growth. (almquist and
Mérritt-%951., Atkinson and Gouch, 1950, 1952, Branion and>
Hill, 1951., Heuser and Norris,’ 1952., Heywang, 1952 and
MeGinnis, 1951.).

All antibiotics do not bring about this growth res=
ponse, ({Branion and Hill, 1951.,$te¥hvg§.gl., 1952).
There is some dicagreement asg té-fhe comparative value of
these entibiotics which usually do give a yesponse. (Bird.
et al, 1952.,Davis and Briggs, 1951., and Hill et.al. 1952.,
Combe and Bossard, 1963).

Davis and Briggs (1951) reporte&'growth stimulation
in most of the cases, but not in all, when a practical corn-
-goyabean ration was aupplemented with aureamycin.procaine
penicillin and bacitracin and terramyein. Steptamyein,'though
gtimulatory was not active as the other antibiotics. Chicks.
and poulte showed improved feed efficiency wh&n‘the diet was
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supplemenrited with an antibiotic. The _authora‘eonainded that
ﬁhere was ‘na indication 'that growth stimulation oceurred as
.a _éi.mp’le manifestétio’n of increased feed cangwptimg
B;‘auﬁe et al. (1553‘5) found that au:‘:eamxcm, bacitracin, penis
@:-ﬂlin andtérramycin were equally active as gréwth promoters
and fully effective at 1e§e2g_;s as lowas 1 « 2 g per ton of
feed, According to the autho-:es. the_ _i'espona to an antibiotic
de—pen&a chi efly on the anti’bidticé used and. the 'combosition

oi‘ the &iet.. Frolich (1953) after s‘budying with antibiotics
-as supplements to ecimple te rations etated that byproduct:s of
| imown re sidual antib.iotie value were more effective as growth

sﬁimulan*ba than were pure "Animal Protein Factor" productm.

“In the experiments, medicinal standard procaine penicillin

end aureamyein were used, the 'bacitracin and'cerramycin were
: relatively impure conaen'brates guaranteed to have 11 g anti-
bloitie per kg. The per cent;increaee' J,n welght gain to 4
,ka of affe and peroentagé of saving 64’. fée'd per unit ‘gain,
Lor differeni: amaunts of antibiotics ranged from zero to 25"
pexr -cent. There was no evidence of tisaue injury. Resulte
di;ﬁ‘fere& from- one experimental room 1o another and over 9
menths showed remarkable rige in the amount of antibiotica
requlred to give a respense. |

Horimoto et al. (1953) reported that chicken's on a
vation containing fish meal with a supplement of terramycin
or a ration without fish meal with an animal protein factor



.
supplement showed higher levels of vitemin B,, in the liver
then those on the unsupplemenied rations, Muller (1953)
gtudied the effect of the addition of antiblotic prepara~
i:{.ons’- to a cqmez;nial fattening meal for -eéckuls;. The
antibiotics tried in this situdy were terramycin, psnicillin,
aureomycin, terramycin a,nd penicillin, aucebmycin and
penicillin. .é.ll the antibiotics were shown %o improve growih
rate and feed efficieney. Terramycin gave the best results.
Fuller et gl. (1952) comparing Vitamin B,, fish solubles
and whey in the growth of chicks, stated that since terras
mycin did; not alter the growth response tested, no sparing 'action
by the antibiotic of such f.actoz-s cculd be postulated.

" According to Heuser and Norris (1952), though growth stimu—
13_1:101__1_,1‘1%; b'ae_n thained. -yith & number of different anti-~

© biotics,. variability was apparent for the same antibiotie

in different qxpeériments, They also oﬁserved that greatest
relative growth stimuletion due to gn;‘;ibiptic was found to
ogeur dur'iﬁg the first four weeks. (Conslderable variation
was also observed in feed e':tficie_ncy..'. The trend however was
that lesy feed was reguived _‘t,o' ‘produce a pound of gain with

- antiblotice. EKremke and Frite (1951) repated ithat aurcomyoin,
| penicillin, baecitracin and terramycin all gave essentially
optimum growth stimlation when used at jbhe ratéa d.f; 10 g
‘per fton of feed. - Muimum percentage of gain was observed

at 4 weeks .p.‘i" age. Studies with white leghorn chicks fed
graded leveia of vitamin Byo alone and in combination with
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tervemycin indicated that the Vitamin B,, requivement

for maximum growth might have been increased by terramycin
supplementation.(MeGinnis, 1951). McGinnis et al. (1952)
opined that a combination of terramycin with whey and liver
L brought =zbout a greater growth respone than any.of the
supplements alone. After studies with turkey poulﬁs |
Branion and Hill (%951) observed that aureomycin, penicillin,
terraﬁycinvand streptomycin vhen added at a level of 25 mgm
per kilogmmme of a diet containing 15 per cent animal
protein supplements or an all plant protein diet supple-
mented with crystelline vitamin 312 resulted in growth .
response to 8 weeks of age., Teed efficiency was improwved

. on the all plant protein diet but not with animal protein
dlet by the addition of the antibiotic.

Rosenberg ¢t al. (1952) reported that increasing
concentrations of terramycine; stimulated growth rate and
improved efficiency of feed utiligation of chicks. The
microflora detectable by the techniques used was no+t elimie
'natea or even signiflcantly reduced the number, even when
16 times the recommended amount of terramyein was fed,

Waibel et al. (1954) firet described the disappearance of
growth stimulating effects of dietary antibiotics in an

0id environments Morrison et al. (1954) studied the influen=-
ce of environmeny on the response of chicks to growth

stimulants and reported growth stimaulation in an old



enviranment with penicillin, West (1956) observeﬁ dis-
appearance and reappearance ‘of antibiotic response wjxhout
apparant reasons, in a series of trials.

“fBieiy and March. (1959) after studying the response
of chické ) savefal antiblotics in different diets and
envzronmenwa recorded that growth response of‘chicks to
oleandomyein, ehlortetracycline, penicillin and oxytetra-
cycllne at levels of 5, 10, 2. 5. and 10 ngm per pound of
diet respectively, produced a variahle response, Oleando-
: myczn pramoted !aster growth than others irrespective of

diet or environment.

Bawards g§;§;,4(1960) observed that chickens grown in
an experimeﬁtal laboratory immediately after cleaning and
'fumigatibh.with formalin and‘pota:sium permanganate grew at
a faster rate than chickens grown in the same laboratory
with older chicks present from the étart of ‘the experimnt,
The resulls suggested that the requirements of the chicks for
certain nutrients may be much greater when chicks are grown
‘in contaminated quarters as compared with chicks grown in
fumigéteq quarters., Heth and Bi:a'(1962) conducted research
throughout a 10 year period with antiblotle feed supplements
ahd éancluﬁed‘that.there was no iong term change in the

growth response of chicks though the response varied from
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© trial to trial. Heuser (1‘956)' stated that feeding of low
‘levels of entibiotics resulted only in marginal increase
in méi;ket weight and reduced mortality only slightly; Feed
efficlency wag not improved, He further obee rved that Ihigh,
levels of antibiotics (50 or 100 g of chlortetracycline or
100 g of oxytetrecycline per ton of feed) increased weight,
inproved feed efficiency and decreased 'mortai.’s.‘kyc The time
required to bring the birds to market size was also decreas
Mareh and Biely (1967) made a reagsessment or_the_mode_of
action of growth stimlating p;ope;ct%gs pf‘ antiblotics.
They .coneiuded 'bha‘t alﬁﬁcugh the grawth of chicke mey be
stimulated ‘when an antibiotic is added to a diet deficient
'in one ar more B-—cemplex vitamins, the growth stimulation
doe.s na'b necessarily result from an inerease in the levels
of vitamins available to the chicks fmm enhanced bacteria.l
synthesiﬂa in the intestine. They also postulated that an
increase in the absorpiive capacity of the irite stine: appear:
to oﬁer a more conslstant explanation .td_r the "V;t-SParing"
effeet of dietary anﬁblot:le. King ‘('1 968) recorded no aigni
i aant difference between groups in body welight or weight
of liver, giezard, small inte s'tine or cacea per 100 g body
welght after an 8 week trial on ducklings fed a proprietary
mash with ox without 45 g Oxytetracycline per taix». ‘ |

Fellegiova' et al. (1968) evaluating the hygenic and
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economic criteiia in poultry given a.ntibi_o_ﬂcs 1ike zine
bacitracin, oxyﬁetracycline. oleandomycin and chlortetra=
cyclme, in the feed observed that residues of antibiotics
were round only after giving chlortetracycline, and #2ter
omituing i1t from the diet, residues persisted in bones.
Fitamin,})m was significantly leas in those groups given
chlortetracycline than in those given nomtibiof;.c .

In a practicai evaluation of #ive £o0d additives
commonly used as growth promoters, Foster (1972) reported that
the antiblotics tested raj._léd to produwce results econoﬁ;cally
superior to the control diet. Menge (1973) recorded lack of
growth response %o 8 week old broilers to certain antibiotics.
He presented data to show that low levels of chlortetracycline,
bacitracin, oxytetracycline and penicillin »i_l__l{ a diet contai-
ning animal protein had no effect on growth of broilers to

8 weeks in trials om floor ﬁens.

Arsenicals

Arsenical compounds were first used in poultry feeding
as antiparasitic drugs. The pionsering work of Morehousee and
Meyfield (1946) showed that 3-nitro 4-hydroxy phenylarsonic
acid stimulated the growth of chickens and turkeys when given
\ in drinking water at sucoccidiostatic levels, This observation

was confimed by Bird et al. (1948, 1949). Fui'ther work by
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Morehouse (19493 indicated that the growth rate of chickens
and turkeys and the feed efficiency of turkeys receiving
this arsonic acld derivative were greater than the controls.
Wharton and Fritz (1953) obtained no significant growth
response, although feed efficiency was already improved,
when parahydroxy phenyl arsonic acid was added to the diets
of immature chickens at the rate of 45.4 g per ton., The
work of Carlson et al. (1954) showed that soiium arsenite,
arsanilic acid or 3=-nitro-4 hydroxy phenyl arsonic acid
improved growth of chicks fed practical diet or diets con-
taining 10 ppm of selenium. No ind:ication was presen ted
on the effect of these compounds uwpon feed efficiency.
Scot and Glista (1950) indicated little or no beneficial
effect upon broiler for 3-nitro-4~hydroxy phenyl arsonic
'aeid singly or in combination with an antibiotic., Tarver
et als (1954) made similar observations employing growth,
feed efficiency, feathering, geﬁeral appearance, carcass
grade, fleghing and dressing pei'centage as comparative

criteria,

Frost (1953) reviewed the discovery of the phenbmenon
that chick growth response to arsenicals and antibiotics was
approximately equal. . This review shawéd that poultry have
& high degree of tolerance to arsanilic acid. Following the
first descriptions of Waibel et al. "(1954) of the disappearance
of the growth stimulating effects of dietary antibiotics in
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an old environment, Libby and Schiable (1955 a) observed
similar effects for arsonic compouniis also. Morrison

et al. (1954) studying the influence of environment on the
response of chicks ._to growth stimulants, obtained growth
stimulation in chicks in an old environment with penicillin
_ and with 3-nitro-4~hydroxy phenyl arsonic acid. In a new
envivonment growth stimulstion was observed only with penl-
eillin, No growth response to arsanilic aeid was observed
in either treatment. Iibby et al. (1955 b) reporting on

the effect of long time feeding of contain srsonic aeids
to chickens observed early growth stimulation and improved
feed efficiency in broiler fed either of the two arsoniec
‘a¢ids or penicillin, but the effects were not additive: The
findings of Anderson et al. (1952) with poults, Elam et al.
(1953) and Abbot et al. (1954) with chicks were suggestive
that the mechanism for growth stimulation might well be the
same for arsonic compounds and antibiotics. West ({956)
repar ted that the greatest growth stimulation effect and
feed efificiency was observed when the arsonic compound was
added to the basal diet containing no antibidtic, the percen=-
tage of increase being of the order of 8 per cent. Definite .
and rather consistant improvements were uobse_rved by him when
. arsonic compound was added to rations with "low_" levels of

-~ antibiotics. Disappearance and reappearance of antibiotic
responses were observed during the trials but there was no

concurrent disappeasrance of the response to the arsonic
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compound. ILivability, uniformity of body weight and the
extent of the yellow pigment deposition apparently were
~ unaffected by the addition of the arsonic compound and he
also presented evidence to show that arsonic compounds produce
an additional response when added to broiler rations that
con tain antibiotics.

Sah (1971 a) studying the effect of 3=-nitro-4-hydroxy
phenyl arsonic acid alone or in combination with antibiotic
observed that arsonic compound had no effect on growth and
feed efficiency when given alone but had an addit;ve effect
on'groumh and feed efficiency when added to broiler rations
. containing low levelof antibiloties. Sah (1971 b) observed
that supplementation of arsonic compound alone or in combina-
tion with antibiotic increases growth significantly at 1 pei
cent level in mle chicks. In the female chicks supplementatic
did not show significant growth response and arsonic acid su-
prlemented group showed poor growth response. Feed efficiency

was found to be miperior but not significant.

Overby and Frost (1962) studied the noneretention by the
chicks of the arsenic &n tissues and observed that after
feeding pig liver from swine,fed arsanilic acid 5 times the
recommendedldoae, residual arsenic from pig liver scemed to be
removed from blood by kidney and liver and little appeared in

muscle, Neither form of ersenic was cumulative in chickens.



| 14

Amounts in tissues were lower than in many natural foods .

" and differences would not have been detectable by ordimery
chemical methods. McDomald (1955) reported that arsanilic
acid failed to produce a significant increase in growth and
only a slight improvement in feed efficiency. Arsanilic
acid and penicillin together were no better than penicillin
'alone. The failure of arsenilic acid under conditionswere
penicillin is capable of producing a response, suggests that
there are fundamental differences between the mechanism of
growth stimulation. :According'to Milligan gzlgl. (1955),

- supplementation of 0.005 per cent of arsonic acid in commer-
cial type broiler diets containing effective feeding levels
of antibiotics elicited an improvement of final body weiéhts,
market grades,“énd very slight if any, improvement in feed
efficiency. Foster (1972) in a practical eValuationAor mti-
bio ties, nitrofuran and arsenicals commonly employed as food

"additives in broiler rations observed that only one treatment,
one of the arsenicéls,produced resulté economically superior

to control diet.,
Nitrofurans

Collins (1956) recoumended that poultry feeds may contain
0,0056 and 0.0112 per cent of nitrofurazone for prevention amd
control of coccidiosis. The use of Neftin furazolidone in
brpiler feeds had been reported to be effective in stimulating
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growth rate, improve feed conversiion and reduce death losses.
I.ibéy and Schiable (1955) demonstrated improved growth rate
and feed efficiency in growing chickens when furagolidone
wés incorporated at low levels in the feed, Alikaev (1961)
also made similar observations. FPope and Schiable (1958)
studying the intgrre]ationship ‘of furazolidone and other feed
a.ddiﬁives,postulated that there was no consistant improve-
ment §f gro'.wbh,or broiler chicks reared in clean shavings
in closed pens, when small amounts of furagolidone, penici=
1lin or arsanilic acid were added to the ration. Significant
grwth':cespohses were observed by them vwhen furazolidone was
combined with penicillin or penieillin and 3=nitro-4=hydroxy
phenyl arsomic acid. On the experimental rations, efficiency
of feed utili-gation ‘was, in general, slightly though not
signifieanﬂy»better than on the countrol ration.

McDonald and Beilharz (1961) found highly significant
increase in weight wﬂen furazolidone was admin_iste_i'ed to
chicks in the diet at 0,02 per cent level, Mellen and Waller
(1954) observed increase in growth rate when the diet was
supplemented with 100 g of ru;'azolidone per ton of diet.
Francis and Shaffner (1955) conducted studies using levels of
90,0055 to 0,022 per cent furagolidone or nitrofurazone to
evaluate the safety of these compounds for chickens. They
reported that the drug produced emalldiffercnces in most glands
whiqh were not significant except for the decrease in thyroid
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size. Body weight was significantly reduced when either _
0.,0165 or 0,022 per cent nitrofurazone was fed, The feeding
of nitrofurans did not change the effeet of thiouracil on
body weighf and thyroid size. Foster (1972) obseﬂe& that
nitrofuran derivative employed in afpgactiéal gvaluak&oni
failed to produce results economically suparior,to:cgntiol_
dict. lal and Verna (1968) stadying the intervelationship
of antibiotice and ceccidiostats on the growth gﬁﬂhhipe,_
Flymouth Rock chicks observed that body weight was signi-
ficently decreased by'nitrofurazqne and Iurazplidane-along,
Ghlotetracyeline'with nitrefurazone and furazolidone aigni=-
ficantly incireased Yody weight ebove that of the coccidiostats
alone, Efficiency of feed conversion was not affected,

- Coates and Harrison (1959) studied the effect on chick
~growth of inactivated_penicillin, mineral sulphates or fura=-
Zolidone supplements ard observed significantly increaged live
ﬁeight gain with furazolidone at 7.5 mg per kg of dlet, -

Onet (1962) reparting on the effect of Vitaurome (-a pre=-
paration containing chloréetracycline, Vitamin Byos ﬁrotein,
fat and minerals) or furagolidone or both with basal diet
observed wedght gains upto 21.86 per cent greater than controls

Iosses in trial groupswere lomerthan contirols.

Gowda et al.(1975) observed a greater but non-slgnfficant
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'wéight gain for chicks fed diets supplemented with Neftin
fﬁrazolidbne over control group. Feed e@tﬁciéncy was also
improved in treatmenis. They also reported an extra return
| of 25 and 30 paise per bird in treatment groups after
deducting the cost of Neftin and concluded that the exira
profit obtained by the supplementation of Nei‘.t_iﬁ in the
diet was found to be mainly due to the improved pody weight
and feed etziciéncy. '
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MATERIALS AND METHODS

A feeding trial of 8 wecks duration was earried out at
the Department of Poultry Science, College of Veterinary
and Animal Sciences, Mannuthy, to evaluate the conparative
effects of three commonly used feed additives on broiler
performance. One<hundred and four one-day old commercial
broiler chicks constituted the experimental subjects. All
the chicks were of éhe same hatch and were ralsed to 8 weeks

of age'unaer ldentical conditions of housing and managewment.

The chicks were wing banded, weighed individually and
réndomly allofted to four groups of 26 chicks each and raised
on litter floor. Basal starter and finisher rations were
computed as per ISI (1967) specifications. The ingredient
composition of starter and finisher diets is shown 1n'jab1e 1.
The chicks were fed on starter rations from 0 - 6 weeks and
on finisher diet from 7 - 8 weeks. The basal diet with no
feed additive was used as control while the other three
diets contained the basal ration plus a feed additive as
detailed in tablie 2. ZThe diets were randomly gllotted to
the four groups. FPeed and water were provided ad libitum
throughout the experimental period. Normal managemental
practices were carried out for the whole period of the
study. All the chicks were debeaked on 10th day of starting
the experiment with a view to avoid pecking and feed wastage.
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Table 1. Composition of Basal Diet

—— e B 1 e e o o i o g 0 L el
B mereatamss  Bpllersienter Sotler Musher
1 Yellow Maize ' 30 40
2 Groundnut cake 25 : | 20
3 Gingely oll cake : 10 | .5
4 Rice polish 23 - 23
5 Fish meal 10 10
6 Salt 0.5 . 0.5
7 Mineral mixture* 15 1.5

Added to 100 kz of dietd
Vit.A + D3 + B2 (Vitablend**) 15 g

*Lggomin, a product of SQUIBE contained
phoephorin=5%, Calcium ~ 28%, Sodium Chloride 18%,
Iron-3500 ppm, Cobalt - 50 ppm., Zine-1100 ppnm,
Iodine-33 ppm, Copper - 130 ppm, Manganese-2500 ppm,
Magnesium not less than 800 ppm.

s

#%¥itablend (Glaxo Ltd) contained Vitamin A, Vitamin B2
and Vitamin D3 at 40,000 I.U:, 25 mg and 600 I,U, per g
respectively. _
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The experiment was started on 1+6-1976 and terminated on

27=T-1976 on completion of 8 weeks.

Wbékly welghts were recﬁrﬂed to. the nearest 5 g and
weekly gains were calculated., Weekly feed cqnaumption data
waré collected and feed conversion efficiency was worked
out: Pinal weéights were recorded on 27-7-1976. On the
same day 8 birds from each group were randomly selected
and aubjecteh to slaughter studiea, The birds were fasted
“zor 3 hours prior to slaughter, Water was provided ad libitum
during the fasting period, The birds were slaughtered
by the outer cut method described by Kotula and Helbacka
(1965). 4 bleeding time of 2 minutes was allowed after
killing and the weight of the drained blood wes recorded.

The birde were then scalded at a temperature of 56°C for
approximgtely 45 seconds. The defeathering was done on a
mechanical feather plucker and finished off by hénd. The
defeathered birds were examined for pin feathers and the

~ came were remoqutwith a pinning knife, After the pinning
operation, the birds weye ainged:fo:remove hairsjhy a

~blow lamp. The birds were weighed at this stage to calculate
dressing locsess The carcauseé'ﬁere washed thoroughly '

prior to evincerafion.

The head was cut off with a cleaver. The shanks were

removed by cutting through'the large jolntes. The skin on



21

Table 2. Types and levels of additives used

3. T €30 T S G > W P e 20 &b o X - s @ " o

Treatment Diet "~ Tevels of active ingre-
Groups ' dient per 100 kg of diet
I Basal + Tﬁb5(1) | i0 g
TI  Basal + Neftin-50¢2) 5 g
CIIT Baeal only nil
IV Bacal + 3 Hitro' - » _
Hoechst -2 &g

I O e S M S D D Y 0 TS Y Ry U D e AN Mgy SRY -, - — a w-

(1) =5 (Pfizer Ltd) contained guaranteed equivalent
of 5 g Oxytetracycline activity per 500 g.

(2) Bach Kg of Neftin-50 (Smith Kline and French (India)
iLtd. contained 50 g Neftin furazolidone.

{3) 3-Nitro Hoechst 5% Premix (Hoechst Pharmaceuticals
Ltd) each gramme contained 50 ng Z-nitro-4~
hydroxyphenyl arsonic acid.
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the back of the neck was cut frém fhe point where the head
was severe&, te a point in 11ne with the base of the neck.
anfl the skin was then pulled down to the shoulder. The
gullet, crops and wind pipe were removed by pulling them
away from the neek skin and then cut off at the point nearest
to entrance to the body cavity., The neck was cut from the
bedy at thé beginning of the back., The oil sack was removed
by cutting under the sac to the back_bone'and up towards the
tail, The entails were then‘iemoveﬁ. An inclsion was made
- below the end of the breast bone (Keel) down to and around
the Vent. The gizzard was pulled through the opening
together with the liver, heart and intestinal tract, The
lungs were then removed. The carcass was wacshed inside
and.out, drained and weighed,
The gizzard, liver end ﬁeart were then removed from
the viscera, The gizzard was split lengthwise, through
the thick muscle, The lining and contents were carefully
pealed out, . The gallbladder was carefully removed tron the
"liver. The heart was trimmed and washed free of blood.
The giblets (gizzard, heart and liver) from individual
birds were washed, drained and weighed along with the
carcass to caleulate the ready to cook yield. The intes-
tine was split lengthwiee, washed off faeces and weighed.

Representative samples of heart, liver; spleen, kidney
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and intectine from each bird were collected in 7% formalin
aﬁé processed by routine paraffin embedding technique for
histopathological studies. Sections were stained with -
haéﬁotoxylnland eosin and examined for tissue damage, if any

Data pertaining to growth, feed effiéiency, final
gain at 8 weeks, dressing losses, carcass yields and weight
of intestihg were subjected to statistical analysis
(snedecor and Cochrem, 1967), Economics of additive

incorporation was evaluated..






RESULLS

Growth

| The mean body weights of the four treatment groups
pertaining to the third, sixth and eighth weeks of age are
presented in table 3. 'HEan total gain in weight of all the
_£bur treatment groups are presented in table 4, The data
peftaining to the mean body weight at third, aixth and eighth
weeks of age were subjected to statistical analysie (Table 3a).
It ﬁﬁs found that the treatments did not differ significantly
in their mean body weight at third week of their sge and
aleo at the eighth weeks of age. Hevertheleas,'treatment 11
resulted in significantly higher body weight than treatment I
and III at the sixth week Qt age,.thbugh this did not differ
significantly from treatment IV, Treatment II produced maximum
body weight at eighth week of age, though this was not
statistically significant.

The mean total gain in weight of the four treatments
did not indicate any statistical significance (Table 4a).
However, treafment‘II had 981.7 g mean gain in weight during
the entire experimental periodﬂand this was the highest
recorded for any grouﬁa The ?ercént improvement in mean final
welight over the control group for the threé_treatments were 0.42

per cent, 6,48 per'ceht and 5.96 per cent respectively,



25
The rate of growth from start to the completion of the
experiment of the four treatments is graphically represented,

Table 3, Hean body weight of treatinents at
*rd, 6th and Bth weeks,

o 3:5 ;e:k;' " 6th week ‘gth wsékt -
Ireat- Mean wi, &L+ Mean wt, SeBe Meen wts  S:E.
et (g) (8) . (8) |
I 29747® 38,5 TM6® 122,85  959.5%  134.24
IT  306.3% 8.5 779.4% £21.87 10177 s32.78
IIT 2894 a2 683, 121,87 955.4%  153.49

DIV 297.8% 28,3 720.6%° 121,87  10124%  £35.49

AT i SR s TR AR S0 N A Wb gy W ’ i L i’ - s A o 2 S 2 W P ing. B DU e s Y ST G i S 4

Heans for beody weight carrying atilast oné similer
superseript do not differ significantly (P 0.05).

The mean weekly gain,in weight of the four treatments
ave precented in table 6. ‘It is apparent that the maximum
~ gain was observed iﬁ the tifth'week for all the treatmente.
The rate of gain was linear for the four tﬁeatments upto
the fifth week and thereafter it showed avdeel;ne.
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Pable 3a. Analysis of variance of body weighte a%
3rd, 6th and 8th weeks of age.

Source .  af S8 CoMss ¥
Treatments 3 3535.4  1178.5  0.68"°
Error 95 164031,8 1726.6
Total a8 167567.2

Source ar Ss | Mss F
Treatment 3 115231.6. 3B410.5  3.34%
Grror . 90 ' 1034418.4 11493.5
Total ' a3 1149650.0

Source az ss - Mss ¥

~ Ireatments 3 ~76958,4 2565248 0.994ns'
Error . . 88  2270233,7 25798.1
Total 91 234T192.1

ns - Not significant.

*  Significant (PL0,05),
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Table 4, . Mean total gain in welght.

N Mean gein in weight (g)
Treatmenta Mean weight 5.E,
I 923,2 | +40.24
II 981.7 . +38.53
ITI : 919.4 | +39,36

v 976.3 38,53

Pable 4a. Analysis of variance of total gain in weight.

S . S O v - . . - - e . -

Source ar ss Mss 13
Treatments 3 58130.9  19376.97 0.540°
Error 89  3170892.2  35628.00
Total 92 3229023.1

ns - Not significant.
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Table 5, Mortality and causes.
Treat~ ' Total Number Total Causes of
ments of birds mortality mortality
. o haliti
I 26 4 2 = Omphalltis
2 - Coccldiosis
IT 26 2 1 - Aspergillogsis
1 - Omphalitis
IIT. 26 3 3 - Coccidiosls
’ '1 - Gout
1 - Choking and
v 2 5 asphyxiation
1 - Cocecidiosis

Peed Efficiency

The overall feed efficlency is presented in %able 7.
Ireatment II exhibited the best efficiency of 2.8. Treatment
IV had an efficiency of 2.9, and treatments III and IV had
an efficiency of 3.5.

The best efficiency was exhiblted by treatment II
and IV,
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Mortallity

~@he'defails of mortality ave given in table 5. It is
. to be pointed out that all the birds beleonging to the four
treatments had a mild course of coceldlosis during the

- gixth week of age. All the four treatments were given
medication with sulphaguinoxaline for a period of three
consecutive dayse The number of deéths due to ‘coccidlosis

was 2, O, 3 and 1 for the four treatment groups respectively.

Garcass Yield and Iosses

«31’21‘1!1&&56.‘

The data ﬁertaining to per cent shrinkage after angular
transformation are given in table 8, On statistical analycis
it was found that the four treatments did not differ signi-
ficently (Table 8a). The mean percent shrinkage for the -
four treatments were 4.7, 4.8, 5.4 and 4.3 reapeétiwelyi
(Appendix 5 - 8).

Drepsing Iosses.

The data pertaining to éreséing losses after angular
transformation is given in table 9. Statistical analysis
of the data presented in table 9a exhibited significant
differences among tregtmente. The mean dressing loéges



- Table 6. Mean initial weight and weekly rate of gain in graummes

T e e S XD B 5 WA TR W T WIS iy S P S50 GG SN MS D GIY GAD L Y G <UD Sa S VED TR Suit

Ireat- Initial
ment weight
I 36425
1T 36404
IIT 135.96

IV 36,00

4

WEEKS

5

- 135.42

138.75
133.26

111.88
124.58

117.69

93.60

202.T1
219.357.
178.28

177.80

109.32
133.33

101.04

153.75

113.41

87.7M

139.56
111.09

0%



Table 7, Effect of feed additives on guantitative evaluation of
broikers fed for 8 weeks.

Ready to,' **pPeed Cost of

RS»

Average  *Peed ef- Cost of
final ficiency cook yle- conver- diet per feed bo
Diets body. 14 sion ef- kg 1 kg li=
welght . ficiency (Paise) =~ ve weight

2 % Rs. PSe
I 959.54 345 66,68 5,0 118.4 4o14
Iz 101771 2.8 67.57 3¢9 12245 3e45
III . 955.43 345 64415 5e7 117.0 4,10

Iv- 1012.39 2.9

S U T WU 00w WD My W YT WP O g S

* Feed effi diency

*¥% Peed conversion ei’i‘iciency =

3445

592

4,78

6467

4.64

I‘eed consumed (g)

"?‘:Lnal Body weligh © (g)

Feed intake (g)

Lviscerated weigﬁt( )

Cost of feed
to 1 kg ready
.to cook yield

pse

U s TS ) S S ) S S ) W W D

14
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Pable 8. Per cent shrlnkege¥*.
ST ;;reatme;;s --------------- o
Hos. 1 II IIX v
1 16.22 15,23 14.89 10.94
2 9,46 14,30 11.54 11.24
3 9,98 12.79 14.42 12.11
4 11.83 11.09 14.18 11.97
5 12,25 11.24 16411 12,92
6 13,94 12.92 9,98 10.78
7 15,51 8.53 15.68 7.49
8 11.68  14.18 6.80 15.89
Pobal ' 98.67 100.28 103,60 93. 34
HEAN 12.33 12,53 12.95 11.66

*Angular ﬁraﬂgfofmed'data.

Table 8a. Analysis of variance of per cent shrinkage.

Source  af 88 - MSS F
E#eatments .3 6.87 2.29 | 0.3592°
Error 28 173,37 . - 6.37
Total R 185.24

ns - Not significant.
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for the four treatments were 11.7, 19.2, 12.1 and 9.5
regpectively (Appendix 9). Treatment IV had the least
dressing losses at 9.5 per cent and this was significently
different from treatment I and III, Treatment II was also
significently different from treatment I and III, There was

no silgnificant Aifference between treatments II and IV,

The mean weight of the intesitlues in the four treatment
was 70.:6, 78, 67.5 and 78 g respectively. The per cent
weight of intestines were calculated and the data after
angular iransformation are presented in table 10, The
transformed data on analysis of variance indicated no

significant difference between the treatuents (Table 10a),

Giblet,

The mean weights of giblet (heart, liver and gizzard)
were 67.5, 64:1, 61.2 and 66,6, (Appendix 10 - 13). .These
date were subjected to statistical analysis after
angular transformation, The analysis variecnce indicated
no statistically significant difference between
treatments. (Table 115);_
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Pable Q. Per cent dressing losses*

Cen "~ mauammaves T
3 I ; II III IV

1. 19.64 18,63 20,18 . 14.54
2 21,22 17.16 19.91 AT.56

3 21,22 17.26 19.46 17,26

4 20,44 18,72 21,81 16,43

5 18.44 20.44 20,18 17,26

6 19,09 2018 19,82 20.79

7 19.64 17.85 20,70 20,88

8 20,35 18,63 20,96 18,34

Total 160,05  148.37 - 16302 143,06

MEAN 20,01 18,61 - 20,37 17,88

*Angular transformed data,.

!

Table 9a, Andlysis of variance of per cent dressing loss

Source at S8 MsS ¥
Treatments 3 32,96 10,98 = 5.,809%
Error . 28. . 52,89 - 1.89 ..

Total 51 85.85

#Significant at 5 per cent level (P<0,05)
Critical difference = 0,96,
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Table 10. Per cent Intestinal weight*

------- T IREATMENTS T
Nos. I IT IIT v

1 14.18 14.18 15.56 - 16495
2 14,54 16,22 14:77 15,00
5 14,18 15.68 14,42 15.23
4 1456 16,43 14,77 16,00
5 15,56 14,89 15,05 16,52
6 15445 18434 15,34 16.54
7 15,89 16.54 15,68 15,00
8 15,38 14.65 17.56 14,42

Total 119,68  126.95 123455 125,46

MEAR 14,96 15.87 15.44 15,68

. . . . ¢

*Angular transformed data.

Table 10a. Anélysis of varisnce of intestinal weight.

. Source ar 58 . MsS ?
Treatments - 3 5470 1.23, 1.2438%
Erroxr 28 27.60 0.985
Total 31 3130

ns - Not significant.
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Fable 11, Per cent giblet weight*

o  mmmeses

Nos. 1 IT IIT v

1 13,69  13.94 13.56 - 15.68
2 14,54 13,69 14,97 13.94
3 15.34 14,89 14.42 15,23
4 15423 16.43 14.18 14,77
5 15.12 15,00 14,77 14.65
6 ©15.23 14,42 14.18 14,42
T 14,65  13.81 15,12 15.81

¥ k42 1241 1614 15,44

Potal . . 118,22 114,29 117.11 115.94
MEAN 14,77 14428 14,64 14449

- *Anguiar transformed data.

Table 11as Analysis of varlance of per cent giblet weight.

Source ar 85 - Mss P
Treatments 5 ‘1,05, " 435 .4860°
Srror 28 20,16 0,72
Potal T 21,21

ns - Not significant.



Ready to cook yield.

- The mean per cen£ ready to cook yields were 66a80,;67.57,
64,15 and 69,30 resgpectively for treatment I - IV, The
differences between treatments were found to be significaﬁ$
(able 12 and 12a). Treatment IV yielded 69.3 per cent
which was the highest and this wae found to be significently
bétﬁer thanvtreatﬁent I and III. However the differences
between treatments IT and IV were non-significant. ILikewise,
treatmeﬁx I and II did not differ from each other significan-
tly as far as the ready to cook yield is concerned. ' The
differences observed between treatment II and III were also

found to be significant.
Economies.

The cost of one kg of basal diet worked out Ho be
Rs.?.??_(fable 6)e The cost per kg of additiwe incorporated
- feed worked out were paise 118,4 for TH-5, palse 122.5 for
‘Nef$in=50, and paise 119 for 3-nitro Hoechst., Taking cogni-
sance of the feed conversion efficiency the cost of producing:
1 kg of liveweight for the four treatments were Bs.4.14,
 RBe3e43; RSe410 and Rs-3.45 respectivély. The éosﬁ\éf feed
for 1 kg reedy to eook-yield worked 5ui;to be Ro.5.92, Re.4.78,
R8+646T7 and Re.4.64 for the four treatments respectively
(Pable 7).
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~ " Dgble 12,  Per cent ready to cook yleld.

o o "EREATMENTS i

Hoss B R W
1 6440 66.7 63,9  68.2

2 6941 64,0 6241 6849

3 66,0 65,7 68,7 66,3

4 66.8 701 62,0 68,1

5 6703 . 68s1 64,3 65,5
6 6645 67.1 6646 68,2

7 67.1 72,1 615 741
8 66,7 . . 66.8 . - 64.1 - T2.1
Total 55345 540.6 51352 554 «4
MEAR 66468  67.57  64.15 69,30

Tzble 12a. Analysls of variance of per cent ready
to cook yleld

Source az 88 Msg - iy
Treagtments 3 110,56 36485 5218
Error 28 197.91 . 7.07

- Potal 1 308.47

* Significant (P 0.05)
Critical difference w 2.6
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Histopathological studies

Histopathological examination of representative
 samples of liver,kidney, intestines, pancreas, gpleezi
and heart did not reveal eny demonsirable tissue injury
_ (Plate I & II, Fig 1, 2,5 and 4). |
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DISCUSSION



DISCUSSION

Growth .

ﬁesﬁl'bs of t'he. study mdica;bed that the additives used
were not effective in promoting growth of 'bro_izlerd under
" farm conditions, It may be seen from the resulte that final
body weights were not significanitly different among the
various treatmenté‘ groups. However, dlets supplemented with
Neftin furazolidone and 3-ni tro-4-hydroxy-phenylarsonic acid,
appeared superior to the basal diet and fhat supplemented
with oxytetracyeline, eince the final body weights in these
groups were better though not at a statistically significant
.levelg Body weights at different stages of growth were also
of a similar nature, but the sixth week weights were decidedly
in favour of furazolidone and arsonic acld, as these two
additive supplemented diets were superior to the o,,ontroi diet
and the one supplemented with oxytetracycline, This observa-
tlon might interest broiler-men, specially those who are
engaged in the production of light weight broilers catering
to special mrkets.

The mean weekly gain in weight among the different
treatment groups indicated that the highest gain was achieved
during the f£ifth week irrespeciive of the treatment. This
£inding is in partial agreement with those reported by
Heuser and Norrie (1952). The per cent improvement in the
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mean tinal live weight for the terranycin; furazolidene |
and areonic acid !ed groups over the control groups we#e ‘»
0442, 6448 and 5,96 respectively. Similar conclusions were
drawn by West (1956) for arsonic compounds, Libby and
Schiable (1955) and Gowda et al (1975) and Mellen and
Waller (1954) for furagzolidone. The relutively poor final
mean body weights for all the groups wmight possibly be due
to the stress impo sd on all treatments groups by the mild
coccldial infection suffered by tanem during the sixth week
of age. The furazolidone snd arsonic acid fed groups exhi-
bited a significant diffevence in their sixth-week body weight
in comparigon to the terramyciu and control gronﬁs. Heverth~
legs, the final body weights among the treatment groups did
not differ significantly eventhough furagolidone fed group
showed gn appareatly increased WEight.l The normal trend
at finish was not kept up fiom the sixth week by any of
treatment groups and this might possibly be dve o the wild
coceldial infectiop and subsequent therapy with sulphaguino=-.
xaline. | ’

Feed efficiency

The vesults of {he preeent investigation revealed that
the terramycin group had a conveieion etfieieﬁcy 0f 3.5 which
was just comparable with that of the control., This finding
is in full agreement with those reported by Foster (1972)
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and Menge (1973) but is in contrast to that reported by

‘Heuser '(1:95.6), The observation made in the present study -

is in partial agreement with those of Biely axd March (1 959)
amﬁé;iugf the four treatment groups fﬁrazoliﬁong group exhibited
the best efficiency of 2.8, Improved feed efficiency for

furazolidone was also reportedby Iibby and Schiable (1955},

" Alikaev (1961) end Gowda et al. (1975). However, Foster

(1 972) reportea results contrary to.the present finding. The
arsonic acld fed group algo exhibited a higher feed effi-
clency of 2.9 which was nuch higher than the control group

-and gompared well with the furazolidone fed g::oup. The

improved i’éed efficlency for broilers was also reported by
West (1956) end Libby et al. (1955). Sah (1971 b) also re-

- ported superlor feed efficiency for male white leghorn chicks

when éfsanic compound was in,eorporated 1n chick rations. The

_observatione pertaining to feed erficiency,huwever. are not

in segreement with those of Scot and Glista (1 950).

Mortality

Deaths in the four treatment groups were 4, 2,3 and 3

" respectively. This evidently showed that the additives

had not exerted any appreciable influcnce on thé livability
of the chicks, The higher rate of mortality in the p:éeaent

‘study was dwe to an attack of coccidiosie which all the
- treatnent groups suffered during the sixth week of age.
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| The number of deaths due to coccidiosis were 2, O, 3 and

1 respectively for thé fqur treatment groﬁpa. A cocoldio=
stat was intentionally not incorporated in the basal diet
with a view to avold the risk of its posslbie interference
on the action of the feed additives usedin the present
studys It may be eeen that all the treatment groups except
that supplemented with Neftin furagolidone had suffered

loss due to coceidiosis, The absence of death in this group
iﬁdicate& the possibility of a probable coccidiostatic acti-~
”vity of furazolidone. This factor, by alleviating the stress
due to coecidiosis might have also to some extenm%eontri-'
buted.towards,better converaion leading to coﬁparatively
higher final body weights i@ this group. |

Carcass yield and losses

1Shrink§ge;,

Per cent ahfinkageadue to 3~hour fasting prior to slau~
ghter were 4eTy 448, 544 and 4.3 respectiiely. The difference
in shrinkage among various treatment groups did not aiffer
significantly, showing that thie paremeter had no ﬁelazion
with additives in broiler ration.. The.averagé shrinkage ob=-
‘served in this studydwas lower than those.réported by Ranga=
nathen et al. (1967) and Prabhakaran and Rangsnathan (1971).

' However, these workers liad used white leghorh, Rhode Island’
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Red, Desiland White Plymouth Rock chicks for their experli-
mentse ._Em\aey had also employed a longer fasting period.
However, Mountney (1966) reported lower shrinkage values
for broilers than those obtained in fhe present study,
A 3=hour fasting peried prior to slaughter followed in
tﬁis exparinent.aﬁpeared quite efficlent in emptying the
érop and the intestines to a highly satisfactory point.
Therefore, the -conventional fasting pexriods of 6 hours and
above followed hitherto may have to be reviewed in the
light of this observation. |

Dressing losses.

Iressing losses (b‘lcod"and feather) in the four treate
‘ment groups were 11.7,10,2, 12.1 and 9.5 respectively, It
vas obgerved that birds fed arsonic acid and furazolidone had
signi ficantly higher dressed yields than those on basal diet
and ddet sapplémented with oxytetragreline, This observation
indicated that arsonic acid and furazolidone exerted an in-
 fluence which.improwed é&ressing yields wile oxytetracycline
appeered simllar to control diet and was not beneficlal in
this regard. The averege dressing losses im all the treat-
ment groupé varied from 9,5 to 121 and followed the standard
figures already reported and was not greatly influenced by
~ the feed additives. |



45
. Reeady to cook yield.

- The average éeady to cook yield including gible 45 on
fresh dressed weight basls in the four treatment groups
were 66480, 67.57, 6«&.15. and 69.30 per cent respectively.
The losses due to evisceration was higtieat in the control
group, followed by the group received oxytetracycline and
furagolidone in the diet. The grouvp oh arsonic acid s
iaplianenta%ioh ‘hed the highest ready to cook yield. ‘Arsonic'
acid therefore appeared to exeft a positive influence on
carcess yields than other'treatments. However, the diffe~
rence !‘ne"bween arsonic acid and fuvazolidone in this respect
wa? not statisticallsv gignificant. Similarly furazolidone
and oxytetracycline did not differ significantly in this

- regard.

All the additives exerted o beneficial effect in ime
proving the eviscerated yields of broilers. Gemerally the
- earcasses of birds fed additives had & better degree of
finish and good covering of fat ¢ompated to those in the
- eontrol group. This may probably be due to their effect
on feed ntilleation for better comversion into edible
parts. Since the supplementationa-ina?eaé‘ad carcass ylelis,
there ia scope for exploitation of this ﬁnding with
further detailed studies,

Average weight of intestines and giblets were not
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pignificantly different in the four treatment groups
and therefore appeared not to have been influenced by
the additives. This observation is in agreement with the
findings of King (1968).

Economics

It may be obsexrved from table 7, that the feed effi-
cie'ncy end feed conversion efficiency were highest for the
. furazolidone auﬁplemented_group followed by the group on |
#aonic aéid. The firda, fed the baa&l diet and the group
mipplemented with oxytetracyeline had lover feed efficiency,
these groups Vbei‘,ng almost similar in their performance with
regard to feed intake and body weights. However, the dlet
wbple&zentea’ with oxytetracycline hed & compai-atively higher
feed conversion efficlency than the besal diet. Economic
‘evaluation demonstreted higher retu#a from the group fed 'tura-
zolidone closely followed by arsonic scid fed group on the
basis of the final liveweight. 7This is in ggreement with
the findings of Gowda et al., (1975) and West (1956) and
Poster (1972). On the same basis the oxytetracycline supple~
mented group returned lesser than the control group, and’ |
therefore, appeared uneconomic as an additive for promoting
broiler growth, Mange (1973) al,se»ha,{i reported lack 6:!
growth zasponée with oxytetracycline, The margin of diffe~
rence between kg of liveweight of birds fed furazolidone
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and arsonic acid compared to control gxoup'and the oxyte=~-
~ tracycline supplemented group, appeared substantial as
evidenced from the results of this study. Therefore, tt'
may be goneiuéed that the addition of furazolidone and
a?aonic acid ir broiler rations is economic and worth con-
slderation. It was also evldspt from the study that the
beneficial effects of these additives are due to an improved

Leed efficiency.

- Yeed costs on the baaia.cf'ready‘fo cook yieids drew
similer yesults with a difference that the smbibiotic oxy-
. tetracycline alsc appeared superior to the baéal diet,
bringing about better returns per kg of edidle yield. This
advantage of oxytetraoycline is due to its highzi feed .
conversioﬂ efficliency compared to the control diet. There=
fore, on a feed cost per kg of'eviscerated‘yieid.basis, 1#
maj<be seen that all the three feed additives tried in this
gtudy were advantegeous over the control diet. Nevexthless,
the saving in feed cost is lesser in the case of oxytetracy=~

¢line wheﬂ compared with furazolidone and arsonic acid,
Hiafopathalogical studies
As shown by the result s of light microscopicel examina~

tion of organ tissues, no evidence ef’tissue injury attribu-
table to the additives could be observed. This £inding is
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in agreement with those of Frolich (1953), Whether the addi-
tives at the concentrations used caused any metabolic damage
or interfered with any cellular enzyme system could noct be
ascertained from this study. This requires further histo-

chemical lnvestigation,

in general, the results of the present study indicated
that the additives, specially the nefiin furazolidone and
3-nitro-4-hydroxy phenyl arsonic acid were beneficial in
brolleér rations through improved feed efficiency. Terramycin
was not bf advantage in bringing about gains in body weight,
but was found ecounomical in view of increased edible yields
as compared to control. Hence centihuous low level feeding
‘of additives specially Neftin furazolidone and 3-nitro=4-
hydroxy phenyl arsonic seid may be Justified as evidenced
from the results of this study, subjeet to further detailed
studies t0 rule out the pussibility of residues in meat ét
harmful levels.,
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SUMMARY

A feeding trial designed to zstudy the effects of
three feed additives on broiler traits of economic
importance is detailed in this thesis.

One~hundred and four one-day old commercial broiler
chicks raised on litter floor were allotted o the
following dietary treatments at random,

Treatment I Basal diet Plus Oxytetracycline (TM=5)
at 10 g per 100 kg of diet.

Treatment 11 Basal diet plue Neftin furazolidone
(Neftin 50) at 5 g per 100 kg of diet.

Treatment IIl Basal diet only.

Treatment IV Basal diet plus 3-nitro-4~hydroxy phenyl
‘ arsonic acid (3-nitro Hoechst) at 5 g
per 100 kg of diet,

Weekly body weights, weekly feed consumption and
feed conversion efficieney were recorded, fThe final body
‘Weights at 8 weeks of age were also recorded; Eight
birds from each group were randomly selected and subjected

to slaughter studiess Then birds were fasted 5 hours
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prior to slaughter and during fasting water was provided
ggilibitum.. Data pertaining to shrinkage, dreesing losses,
© giblet, intestine and ready to cost yield were collected.
The econcmics involved in the incorporation of the three
additives were also worked out.  Histopathological studies
were conducted to assess tissue injuries, if any, that

could be attributed to the additives,

The following concluslions were drawn from the study:-

(1) The additives used did not bring about a significant
improvement in growth of broilers to 8 weeks.
lHowever, furazolidone and arsonic acid éupplemented

groups registered better final body weight when

compared to the terramycin and control groups.

(2) The maximum per cent improvement in the mean final
live weight over the control group was 6.48 for

furazolidone group,

(3) The beet feed efficiency registered in the presgent
study was 2.8 for the Reftin furazolidone group.
The feed efficiency precorded for arsonic acid,
terramycin, and the control groups ﬁere 249y 3.5
and 3.5 respectively. h



(4)

- (5)

(6)

(1)

(8)

(9)

the 1ivability of chicks,
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Phe additives tested did not appreciably enhanc

Thé differences in shrinkage observed between the
treatment groupe were not significant. A 3-hour
pre-slaughter starving was found to be quite sufficient
in emptying the crop and intestines to & saﬁisfactory

levels-

A significant finding is that Neftin furazolidone
and arsonic acid groups registered higher dressed

yields than the terramycin and control groups.

The additives sested did not influence the average
welght of giblet and. intestines.,

The additives tested were effective in significantly
improving the¢ ready=-to-cook yleld in comparison to
the control. " '

The economic evaluation of the additives decidedly
indicated that the eddition of furazolidone and

arsonic acld was economical in broiler production.

A saving of 67 paise and 65 paise could be obtained

in producing one kg live-weight in respect of |
furagzolidone end arsonic acid respectively.

Terramycin was found to be uneconomic in this regard.
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- (10) The c

worked out to Rupees 5.92;, 4.78, 6.67 and 4.64 for
the four {reaiments reépectively.' The terramycin |

ost of feed to produce 1 kg ready to cook yield

group returned a difference of 75 paise whereas
Reftin furazolidone énd érsonic groups returned
Rs. 1.89 and Rs., 2,03 respectively in comparison |
to the control, |

(11) Ko demonsirable histopathological alteration was
seen in any of the tissues examined in this study,

On the basis of this finding it could be reasonably
concluded that incorporation of Neftin furazolidone and
3-nitro=-4~hydroxy phenyl arsonic acid would be economical
in broiler production undex praétical conditions 6f'farm
management » If-is élao concluded that the incorporation
of terramycin as g feed additive would not be economical
in promoting bréiler growihs‘ Nevertheleés, the beneficial
effect of terramyein in bringing about higher carcass
yield is worthy of consideration. The lack of any
histopéthological alteration in the tissues examined
suggests that the additives at the levels used did not

- bring about any tissue damage. However, the possible
presence of the residues of these additives in the~meét
has to be ruled out through cqntrolled eiperimentb,before
these additives are regularly incorporated on a commeréial

scale.
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Appendiz 1. Third week body weight in grammes

TREATMENTS
I II 111 v
300 245 250 210
230 340 240 330
345 250 %65 310
340 310 325 289
280 270 290 260
545 390 ' 210 335
330 215 305 %35
265 285 250 365
380 545 275 215
250 310 170 270
280 240 30 285
265 500 330 315
305 345 345 270
340 285 269 350
345 310 300 285
260 ' 290 355 3490
265 315 330 280
320 355 260 260
210 305 270 305
270 340 295 280
290 310 270 325
245 308 235 345
345 285 240 275
300 335 , 310 280
e see 325 340
YR EX X} 310 LR
Nos. 24 24 26 25
Total T145 7350 7525 7445
HEaAN 297.T1 306.25 289.42 297.80
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Appendix 2.  Sixth body welght in grammes

TREATIENTS
I II III IV
700 - 750 540 650
540 720 530 870
840 630 840 850
670 770 600 560
975 660 750 570
560 1020 560 . 970
800 529 ' 650 750
660 - T40 680 690
710 760 450 700
650 850 780 650
690 780 870 800
800 315 810 660
930 860 670 720
630 740 740 - T10
720 800 Ti0 630
710 700 560 750
650 830 810 700
700 - 940 68% 770
580 820 640 760
690 620 580 760
850 40 660 750
700 740 730 665
ses 750 ™o 660
sne 950 809 700
Hose 22 24 24 24
- Potal 15755 18705 16395 17295

MEAR T16.14 779.38 683.12 720.62
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Appendix 3., Bighth week body weight in gramues
' TREATMENTS
X II 111 iv
970 1050 840 750
600 870 310 1200
1100 860 1150 1250
9030 970 950 910
1100 840 865 1400
860 12590 710 985
1200 585 1000 1010
940 940 1010 900
1050 920 660 920
500 1040 960 1030
890 1040 990 820
960 1060 1200 970
1400 1100 1000 925
920 1060 800 970
1150 1150 1010 1010
1010 1030 1080 1030
940 1150 1100 1040
870 990 - 840 1200
730 1150 870 1080
1040 805 900 1050
1200 1350 990 1000
789 1015 1090 860
ves 1000 950 975
.0 1200 - PURIR
Nos. 22 24 23 23
Total 21110 24425 21975 25285
HEAN 959.5 1017.7 955.4 1012.4
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Appendix 4. Total gain in weight in grammes
TREATMENTS

I II I11 Iy

. 935 1015 805 715

565 835 875 1160

1060 825 1110 1215

865 935 915 875

1065 805 830 1360

825 1210 e70 950

1160 550 965 975

905 905 975 865

1015 885 625 885

465 1000 925 995

845 1005 955 785

920 1025 1165 935

1565 1065 960 885

885 1025 865 930

1115 1115 970 975

975 990 . 1040 995

910 1115 1065 1005

830 955 805 . 1165

690 15 835 1045

1005 770 865 1015

1165 1310 955 960

745 980 1055 825

B R X 1169 R X Toeas

Nosa 22 24 23 24

Total 20310 23560 21 145 22455
MEAN 9232 981.7 919.4 976«3




Appendix 5. Treatment I - Slaughter data
Wéighfs and percentages

—_—— Eég;l Shrinkage  Blood Featheis Giblet Integfine cook yield
WOl = e mmam e et o e e o
._(g% g % &8 % g % g % g . g %
1 1150 90 7.85 55 4,78 T5 6.52 65 5.65 70 6.08 T35  64.0
2 1100 30 2,73 50 4,55 90 8,18 TO 6.36 TO 6.36 760  69.1
3 500 15 3,00 25 5.00 40 8.00 35 7.00 30 6,00 330 66.0
4 940 40 4,26 40 4.26- 70 T.45 65 6.91 60 6.37 640 66.8
5 1100~ 50 4.55 50 4.55 55 5,00 75 6.81 80 T7.27  T40 67.3
6 940 55 5.85 40 4.26 55 5.85 65 6.91 65 T.12 625 66,5
7 1400 75 5.36 50 3.57 100 T.14 90 6.42 105 7.50 .~ 940 © 67.1
8 1200 50 4.17 30 2.50°110 9.17 75 6.25 85 7.08 800 66.7
' MEAN 1041.25 50,63 4.72 42.5 4.18 T4.37 7.15 67.5 6,53 6.53 70.63 6.72 6646

69



Appendix 6. Treatment II - Slaughter data
' Weights and percentages

Ready to

Final . S | -~ .
Number body Shrinkage Blood Feathers Giblet »Integﬁlne cook yield
weight = ————— - - e -
(g) g » & % g % g % g % g %
1 1150 86 6095 40 3.41' . 70 6.08 » 67 ’ 5082 70 ’ 6008 767 6607

2 1150 70 6.08 40 3.41% 55  4.80 65 5.65 90 7.83 735  64.0
3 1015 50 -4.92 40 3,58 45  4.43 67 = 6.65 75 7.38 667 65.7
4 805 30 3.73 40 4.96 40 4,96 65 8.07 65 8.07 565  70.1
5 1060 40 3.77 50 4.7 75  7.07 72 6,79 10 6.63 722 68.1
6 990 50 5.05 50 5.95 60  6.06 62  6.26 90 9.90 662  67.1
7 1040 30  2.22 40 .3.51 55 5.28 60 5,76 85 8.17 750 . T72.1
8 1250 75 6.88 50 4,00 170 5.60 55 ° 4.40 80 6,40 835 66.8

MEAN  1057.5 53412 4.84 43.75-4.08 58,75 5.53 64412 6,17 78.12 7.55 "T12.87 67.5

- w - ene . - L - - W R S SR Ges AU W D IS S TS WD I A G S U RO A A S i U S D Subg A

D B e eh T O D e Gty TS (A6 WY
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Appendix 7. Treatment III - Slaughter data
Weights and percentages

Number ﬁig;l Shrinkage Blood Fathers Giblet Intestine giﬁiyyfgld
Weight — mmmcmmeme——me——- Y — o
(g) £ % g % . g % g % g % g %
1 900 60 6.67 40 4.44 60 6.67 50 5,55 65 T.22 5T5  63.9
2 990 40 4.04 45 4,54 65 6,56 65 6.56 65 6.56 615 62,1
3 1200 % 6.25 65 5.41 60 5,00 75 6.25 75 6.25 825 68.7T
4 1000 60 - 6,00 50" 5.00 80 _ 8.00 GQ‘ 6.00 65 6,50 620 . 62.0
5 910 70 7.69 40 4.39 60 6.60 60 6.60 65 T.14 585 64.3
6 990 50 3,05 50 5.05 60 6.06 60 6,06 0 .07 660 66.6
7 950 0 737 45 4.75 65 6.84 65 6,84 70 7.37 585 61.5
8

710 100 141 40 5,63 50 7.04 55 7.74 65 9.15 455 64.1

MEAN 956,25 51.87 5.38 46.87 4.89 62.5 6.59 61.25 6.44 67.5 T.15 615  64.1

- » - - - - - - Ll el
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Appendix 8.,

Treatment IV - Slaughter data

Weights and percentages

Fudber gig;l shrinkage Blood Peathers  Giblet Intestine éﬁiidgi:gd
Weight  mmecccmcceee—————— e e - e et en e ettt e
(g) g % g % g % g % g % 8 %
1 820 30  3.65 30 3.65 20 2,43 60 - T.30 70 8,53 650 l68,29
2 1030 40 3,88 40 3.88 50 4.85 60 5.82 70 6.79 TI0O 68.93
3 1010 45  4.45 45  4.45 40 3.96 70 6.93 70 6.93 670 66.33
4 910 40 4.39 40 4,39 30  3.28 60 6.56 70  7.67 620 68,13
5 1200 60 5.00 40  3.3%3 60 5,00 77 6.41 95 7.92 7187 65,58
6 985 35 3.55 50  5.07 7 7.10 62 6.29 80 8.12 672 68,22
7 1400 25 '1.78 50 3.56 125 8,92 80 5.7 95 6,78 1080 77.14
8 1200 90 7.50 35 2.92 75  6.25 65 5.41 75 6,25 865 72,08
78.12 T.37 745.5 69.33

MEAN 1069.37 45.62 4.27 41.25 3.90 58.75 5.22 66.75 6.30
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Appendix 9.

Pregsent dressing looses

69

i1

" DREATMENTS
III

1 1.3 10,2 11.9 643
2 134 8,7 1.6 9.1
5 131 8.8 1141 8.8
4 2.2 10,3 13.8 8,0
5 10,0 12,2 1.9 8.8
& 10,7 119 11.5 12,6
7 1.3 94 12,5 12.7
8 1241 10.2 12.8 9.7

Potal 95.8

oo e an »

8t.7 .

MEAR 1.7

10,2

945




Appendix 10, -

g1, Yeibht  Welght  Weight  Weight Eviscera-  Giblet . Evisceras - Weight of
No. - before . after . after | after ted weight ted weight  intestine

% .fasting fasting Dbleeding defea~ yeight - - plus giblet . o

L 77 tnering |, - L m——

1 1180 . 1060 1005 930 670 65 T35 70

2 4100 - 1070 - 1020 930 690 70 760 70

3 500 485 460 420 295 35 330 30

4 940 900 - 850 790 575 65 640 60

5 1100 1050 1000 945 665 75 740 80

6 - 940 - 885 845 790 560 65 625 65

7 1400 1325 1275 1175 850 90 940 105

8 1200 1150 1120 1010 725 75 800 85

MEAN 1041.25  990.62 948,12  873.75 628.75 67.5 | 696425 70,62

Treatment I < Slaughter data

* ¥Weight in grammes

oL



Appendix 11,

Treatment II - Slaughter data

Weight in grammes

s1, Weight

Eviscera-

Weight of

Weight  Welght Weight § -
G wime st i Rl omer SN SIS
. e thering R | -
1 1150 1070 1030 960 700 67 767 70
2 1150 . 1080 1040 985 670 65 735 90
3 1015 965 925 880 600 67 667 75
4 805 775 735 695 500 65 565 65
5 1060 1020 970 895 650 72 722 70
6 990 940 890 830 600 62 662 90
7 1040 1010 970 915 690 60 750 85
8 1250 1175 1125 1055 780 55 835 80
MEAN 1057.50 1004.37  960.62 901.87 648.75 64:.12  609.54 78.125
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g1, Veight

Weight Weight  Bviscera=  qiia.4

Wo. iiving futving siccaing  Gofes-  weiews  veient
e S .o S
1 900 840 800 740 525 50
2 990 950 905 840 550 65

3 1200 1125 1060 1000 - 750 5
4 1000 940 890 810 560 60

5 910 840 800 740 525 60

6 990 960 910 850 600 60
7 950 880 835 770 520 65

8 710 700 660 610 400 55
MEAN 956,25  904.37

Appendix 12,

Weight

Preatment III - Slaughter data
| Weight in grammes

. S o S -

Eviscera- Weight of
ted weight  investine
plus giblet

857.50 795.00 553,75 61.25

- ooy

575 65
615 65
825 75
620 65
585 65
660 “ 70
585 70
455 65
615,00 67.5

el



Appendix 135"

Treatment IV =

Slaughter data

Weigﬂt in gramme s

,1 . wWeight

%ight of

-t

Weight Weight Weight Eviscera- Glblet Eviscera-
ol felme gfte g caftmse 7 wignt tedveloht ivtestine
‘ I ... thering —
1 e{ao 790 760 740 500 60 560 70
2 1030 990 950 900 650 60 710 70
3 1010 965 920 880 600 70 670 70
4 910 870 830 800 560 60 620 70
5 1200 1140 1100 1040 710 77 187 95
6 985 950 900 830 610 62. 672 80
7 1400 1375 1325 1200 1000 80 1080 95
8 1250 1160 1125 1050 800 65 - 865 5
MAN 1075.62 1030 988:75 930 678,75 | 66:75  T45.50  T8u12
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ABSTRACT

- Phis thesis incorporates the findings of an
investigation carried out to study the eifect'of terfamycin.
neftin furazolidone and arsonic acid on certain broiler
traits of economic importance, Commercial broiler chicks
were employed for the study, and were raiséd on litter
floor, The chicks were fed broiler starter from 0 - 6
weeks and broiler finisher from 7 - 8 weeks, The
-additives were incorporaﬁed at levels recommended by the

manufaciurers and the duration of the study was for 8 weeks.

The additives used did not bring about any significant
improvement on.growth of broilers to 8 weeks of age.
‘However, neftin furazolidone and arsonic acid groups
exhibited a better performance than the terrgmyein and
control groups. The maximum per cent improvement in the
- 8th week live weight over the control was 6.48 given by
the neftin furazolidone group. The best feed efficiency
recorded in this study was 2.8 and this again was by the
same group.. The feed efficiency of the arsonic acid
group, terramycin group and the control were 2.9, 3.5 and
3 5 re spect:.vely. The mortality picture was not
appreciably altered by thg additives. A 3-hour- pre-
slaughter fasting was found to be quite satisfactory '



2 .

fbr emptying the crop end intestines. The neftin
furazolidone and arsonic acid groups provided significantly
higher dressed yields than the terramycin and control
groups} ‘@hevadditives were effective-in significantly
improving the ready to cbok yield in comparison to the
‘éontrols.A On an evaluation of the economics involved, it
. "was found that a saving of 67 paise and 65 paisé could be
made in producing one kg live-weight in respect of

neftin furazolidone and arsonic groups respectively,
However, terramyein was found to be uneconomical in this
‘regard. Histépathologigal exémination of organ tissues
revealed no injury. In.the light of these findings,

it was concluded that the incorporation of neftin
furazolidone and arsonic acid to broiler starter and
finisher diets would be economical under 6rdinary manage-
ment practices. It was.also coﬁcluded that the iﬁcorporation
of terramycin to broiler diets would not be economical in
promoting'broiler growth. However, the possible presence
of residues of these additives in broiler meat will have
to- be ruled out through controlled experiments before
these additives are incorporatéd on g regular commercial

basis.



