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CHAPTER-'T



INTRODUCTION -

Turkeys are American birds and are‘genefally kept
for meat proddction because their egg preduetion potehtiéls
is very low, T;e name ‘turkey' was perhape assignedvbecadse
the head of these birds reeembles the helmeﬁ of Turkish
soldiers and one 6f‘£he call notes of theee birds is ltu:k'
'turk" ‘ | A BEs

In olden dayS Khatlks in Mirzapur and Allahabad
mainta;ned Desi turkeys which had poor productlon. The
University of Udaipu: in the year 1960 imported large Broad-

Breasted Whitevturkeys from an Chio turkey breeder. TurkeYs'

we re aleo being maihtained at College df7Ag£icultufe Ludhiana

durlng the years 1960 64. This flock was later slaughtered

and dlsposed of in 1966. The Haryana Agrxcultural UnlverSLty,

imported a Cannon straln of BeltSville Small,White turkeys
for the first tlme ln 1972 and another straln of large |

turkeys was obtalned from University of Udalpur in 1972

These birds were allowed to mate in all possxble comblnations

Wthh resulted 1n a synthetic p0pulat10n of turkeys
COnSlStlng of crosses between these two varletles. ~
Assumlng 1971-81 as growth rate of Chrlstlan p0pulat10n
of Indla to prevall durlng 1981 to 1989, the estlmated
christian pOpulatLon during 1989 is about 17 8 millions.
They WOuld like to have a turkey dish at least twice a year
at,Chrlstmas and Thanks giving functlons. In addition flve

star hotels, embassies and foreign tourists are other

prospective buyers of turkey meat. Thus there appears to be
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a market for4about'35 mil1ion turkeys per year, even if
these are sold at a little higher rate than chickens. The
turkey productioﬁ can also fit in the Government olans of
upliftment of poor farmers who can ralse turkeys and seilf
it to elite pOpulation.at higher profit. .

Although, at present the turkeys do not feature to a
great extent in thé.pOUItry map of India, yet the foregoing
paras indicate that there is a possibility to.boost commercial
turkey production through suitable research and extensiOan 
support. '

Turkey offer a major challenge to reséarch workers to
create a, break-through in poultry production. In India, the
research workers have started taking interest to éxploit thé‘
potentials for turkey meat production as a measure to
diversify poultry farming. However, this diversified system
of poultry farming is likely to be influengedvby managemental'
practices.. Fesearéhes are needed to quantify the management,
housing, feeding, breeding and diseése control programnes
under indian conditions. Although some information is available
oh thesé aspects on the basis of work ca:ried,out in foreign
countries, yet the experience has shown that the practices
recommended in hany other countries have to be modified to"
me at Indian cond;tioné. Lot of information like cost of
production of turkey meat vis-a-vis the cost of production
ofvbroiler and other meats is required to compare thé,utility-

of turkey production in India.
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A better undérstanding of physiolagical»behaviour and
managemental cqﬁditions affecting turkey production will go

a long way in itsndeVQIOpment. Thereforé,.a need was f¢1t to

study the effect of floor space and brobdiﬁg éystems on

production traitS'pf turkeys. The present ‘study was, therefbre,
undertaken with the following broad objectives: |

1. To étudy the effect of different levels of floor space
on egg production, egg size, shape index, fertility :énd
hatchability of turkey eggs. \

2. To study the relationshié of eqg size and shape index‘
with hatchability and poult weight.

3. To study the effect of battery, infra;red and
incandesce;t lamp brooding systems on gfowth, feed
consumption and mortality in turkey{boults.

4. To compare the cost of raising poults under three

dif ferent brooding systems,
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REVIEW OF LITERATURE

Ef fect of floot_Space‘on egg production and egg weight

- An understahding of physiological beﬁavi0ur and | |
managemental COﬁditions,affecting‘future broduction Will’go
a 10hg way in development of turkey induétfy,in India}One’v
of the bbjective,of the study is to find the;effect of‘floor‘
space on‘prOduction-traits of turkeys.

Thevmanagémental studies on turkeys Qnder Indian
conditions have not béen carried out even 'to @ minimum
desired extent. The scientists have negletted this field
even in_fOreign,éoqntries and the review of literature shows:
that'thé}managemental studies on turkeys Bave~hardly been -
reported. Whether the managemental studieélcarried out on.
chickens can be applied to turkeys is not:yet known. However,
the review presented'here includes simila; wq;k done on
chickens for comparison and drawing some conclusions.’

Bergi et al.(1968) reported that the hlgh oenslty pens
(0.31 sq. m/hen) shOWed a greater YIhld of eggs, poults/pen
and total income, | ST .
Well (l972) found that the use of hlgh stocklng denSLtLes 3
| during the rearing stage cause no lmpalrment of the “
performance‘of 1ayers kept in batteries,. but was poss:bly'x
responsible for a sméll decline in product1v1ty of layers:
housed On,deep»litbar; ' ’.

Quart and Adaﬁs‘(198°) compared the éfféct of bird
density on performance of commercial Single Comb White

Leqhorn strain. Birds housed 3 per cage produced more eggs



with'fewer body cheCks and cracks, tended to be less nervous
and had better feather cover than those housed 4 per cage
(p / 0.05). In another experiment they compared the effect
of bird density in cages and found that hens with 3 birds
per cage laid at 5.4 % higher rate (HH)eand produced 2.8 %
fewer undergrade eggsethén hens housed 4 per cage. .
Roush et al.(1984) found quantitative relationship
betWeen the cage area allotted per hen aﬁa,parameters
assocmated with egg prOductlon by rEgression analysis in }{
Whlte Leghorn layers 'Hens were placed thh 516 387 and B
310 cm® of floor area per pen respectively. Egg productlon =
declined and egg weight increased as the area per hen was -
reduced. |
Kryukene (1984) reported that the Optlmum stocklng
density was 4.5 birds per m® of floor area. The growth rate
of birds at this stocking density exceeded that of birds -
at 6.5/m2 by 7.47'andf7.33 per cent for males and females?:
respectively. Stockidg density of femaleé;from 7=20 week
of age'affecteé £hei:;egg production to 60 week. The highest
egg piqduction was in birds that had been stocked at 4.5/m2.
'Caréy (1987)\cleimed that a less fapid decline in eéé-
produetibh,waé nbted among laying hens reafea'at the higheet
stockiﬁg density. Egg weight of birds reafedlat 222 cm? pef
bird was slgnlflcantly greater than that of birds reared at
311 cm /blrd. | | | |
Davam1 et QL{(1987) observeq that inereased population

size, reduced floor space and reduced floor area per hen
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resulted in a sighificéht (p / 0.01) decline in per ceﬁt eggf
production.'As the cage space allowance lncreased, feed
consumption and Welght gain were higher, whereas mortallty,,f
feed conversion and egg weight were lower. ) /
Results of such studies were not available in turkeys.

Effect of eqg weight and shape index on fertilxty and
hatchability

Vbry 1arge or very small eggs onld have a differentiﬁ
rate of.drying doWn:as compared with normal’eggs‘because O%k
differenée in surface area. Such eggs required different \
conditions of ventilation and humidity to ensure good ‘ 
hatching. With increasing egg size significant change‘tékeé»
place in the chemlcal nature of the egg contents. The véfia4j“
tion in the egg weight may be due to varlatLOn in the albumen
contents of the egg. The greater quantlty’of albumen in the
large sized eggs mqy require greater time for its assimilatioﬁ*
by the d»Qeloping ehbryo reducing the pOSSLbLlLty of thelr .
hatchlng (Limaye et al.,1983).

Fpnk (1937) reported that mean weight of 768 turkey eggs .
was 84.5 g with a standard deviation of 6.82 g. 68 % eggs
were in the range from 77.68 to 91.32 g. Mean diameter was -
48.6‘mmIWith standard deviation 1.49 mm. Mean length was
66.6 mm4With stanaard'deviation 2.32 mm. Coefficient of
variability of weight, dlameter and length of turkey eggs _f
1ndlcat-d that dlameter and length varied less than Welght |

Sharma and Bpra (;966) reported an ;nverse relatxonsthA

between egQIWeight and hatchability in WLH. The rate of
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hatchability was highest in eggs with weightvrange of EO.lL
to 60 g. | o _ 1 |

Kumar and Shlngarl (1969) in WLH eggs. found a very low‘
(statistically nhon sxgnlf;cant) positive relationship between
siie and shape - of egg with hatchability. | i

Briquet (1970) ‘analysed data on 5277 eggs from Plymouth
Rock X .Cornish hens and found that hatchabllity averaged
79.72 per cent for fertile eggs weighing 50-55 g and 84;39;
86.17 and 79.76 per cent for eggs weighing 55»60; 60—65 an
65-70 g, respectively; the differences ambng the weight |
groups were Significaht. 1

Chung and Han (1970) analysed data on 12800 eggs laid
by 2 year old White Leghorn and New Hampshire hens. Hatch-
ability averaged 83.5, 88.0 and 75.5 per cent for eggs’
weighing 51-54, 55-58 and 59-62 g reSpectlvely and 81, 94
and 85 per cent for eggs with shape lndex of L 0. 7 0 7 and
7 0.7 unlts, rESpeCtlvely

‘Mendonca (1970) studied 1456 eggs weighing 51-55 g
(group-l),f56—60_g (group 2) or 61-65 g (group 3) from 2. |
broiler sjrains5“A'ahd B. Egg fertility averaged 87.8, 89.3.
and 88.1 per’cent'reépectively in the 3 groups. There was .no
significant differenee in fertility betweenfihe=strains; Egé |
fertility was eerreleted with egg weight (0.56). Group 3;eggs.;
had the highest hatchability (93.7 % of fertile eggs v 90 O
and 89.8 per cent reSpectively for groups 1 and 2). |

Georgiev (1972) hatched 493 8 2nd 555 0 Hybro
broilerS_from.l481 eggs weighing 66-70,’61_55, 56 =60, 51_55 :
or 48-50 g. Egg weight was significantlyfcorrelated with -



hatchability O. 5l and fertility (0.68).

Agarwal et al.(1973) observed that medium sized WLH
eggs (52.5 + 5gm) had better hatchability (76.72 + 1.95 %)
whereas too small and too large eggs had poor hatchability.‘

The phenotypic correlation between hatchability and egg

weight was negative (-0.156) and statistically non-significant.

\Tikk‘(1973) placed 1800 eggs of Moscow White turkeys in
3 groups based on‘their weight: [ 76 g; 76*90 g and 7/ 90 g%
The percentage of eggs falling in the 3 groups were 16.4,
75.7 and 7.9 respectively. Hatchability qf fertile eggs |
was 80.2; 82.6 and 67.8, respectively. |

Basnet et al.(1974) collected eggs ffom,White Leghorﬁ,"
White Rock, New HampShire and White COrhiéh hens and found
that eggs weighing 7/ 50 g had a Significéntly better hatch-
ability than those weighing / 50 g.

, Cherms and MacIlraith (1974) found that the turkey
hatchlng eggs welghlng 80~100 g had hmgher hatchablllty than
those either above or below this range.

Cramer (1974) developed a line of medium Whi te turkeys.
One half of thé pOpuIation was selected fOr-7 generation_for‘
increased hatchability based on individual hen'perfqrmance:
the othef half was randombred each year. Hatchability and
fértility were consistently bigher in the selected than in
the non~selected group. Average eqg welght decreased in both
groups No consistent significant rorrelatlons were found
between hatchability and any of ‘the traits measured. /

Tsarenko (1974) estimated the egg shape index of 28425

eggs.by a semi~automatic apparatus. For indices of 66-68,

{



o

69~71, 72-74, 75-77, 78~80 and 81-83 per cent, respectively,

egg fertility was 89,5, 90,2, 90,2, 90,4, 89.2 and 82.4
per cent and hatéﬁability of fertile eggS‘87.7, 90.4, 91.7,
91.6, 91.2 and’89.5 per cent. o |
Bobyleva and Kurguzova (197¢) found that in 152, 144
and lBé,éggs Weighing 47-49, 52-55 and 56-60 g respectively,
egg fertility was 9817, 99.3 and 97.1 per cént and hatch-
ability of fértilereggs 86.0, 93.0 and 87.9'§er cent. A T
Misra and Reddf (1976) studied 992 White Leghorn eggs
divided into 3 grdups'according to weighf (small, medium br

Large) and into 2 groups according to shape (oval or

elongated). In these 5 yroups, hatchability of eggs set was

61.18, 60.13, 57.5, 62.5 and 60.3 per cent, respectively;
the dlfferﬁnces were not significant. | »

~fSOn and Sarda»(l978) investigated 1500 White Leghorn
‘eggs veighing 46.0 - 48.9, 49.05 - 5l. 9, 52.0 - 54,9, 55.0 -

57.9 or 58.0 - 60 9 g and found that egg weight significantly

affected hatchability, which was hlghest (89 5 %) for the
' eggs . of lowest welght

“Menge et al.(1979) reported that fertile turkey eggs

weighing 7 100 g had a significantly lower hatchability than

those weighing / 100 g. |
‘Goher et al.(1980) studied the fertility and hatch-
ablllty of 2151 and 1597 duck eggs incubated and hatched

durlng two successive years. For the lst; 2nd and average of

the 2 year~reSpéctive1y, fertility perténtage averaged 83.33,

85.97 and 84.74. Fertility was significantly correlated with

B
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egg length (0.82), but nov wifh egg wid£h70r shape index
(egg;width/length‘xilQO). Hatchability waéysignificéntly .
correlated‘withﬂégg'ihdex (0.87), but not with egg length or
egg width. | ) | o
Shérma and Vohra {1980) studied thé felationship 6f |
e gg weight\and shape index with fertilityfand~hatchability.
of Japanese\quail‘eggs. The fertility of eggs did not dep§n¢
upon eitﬁer the.egg’weight or the shape indéX' The hatch=- ™~ |
ability of fertile eggs, to some extent depended upon egg |
weight as well as shape index. .
Ahmed et gl.(l983) studied 1025 White Leghorn eggs stored
for 10 days at an average temperature of 19.5°C and RH of*BO 
per cent. Hatthability of fertile eggs was significantly
higher for eggs welghlng 50-52 g (78 05 %) than for those
weighing 7/ 62 g (60.16 - 70.27 %).
leaye et 3L.(1983) studied the influence of egg weight |
on fértility‘and EatChability in White Leghorn birds. For,’Vv
eggs welghing less than 49, 50-56 and more than 57 g
respectively, egg fertility was 85.54, 84,98 and 78.66
per ceht and the hatchability of fertilé eggs 60, 56, 55.83
and 43.47 per cent, reSpectlvely |
Narahari et al. (1983) studied the hatchablllty of duck
eggs as influenced by egg welght A total of 750 hatching. eggs
collected over a perng of one week were d1v1ded 1nto three
Welght group namely the egg weighing 60. 5 - 69.5 g, those
weighing 60 g and below and those welghlngv70 g and above.
The fertility and;feftile hatchability Weré lower in small

sized eggq.
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.Ameng et al (1954) studied the effeet offegg Weighl on
fertility and hatchablllty of White Leghorn hens eggs. \
Al together 1327 hatchlng eggs were selected and grouped lnto
three weight groups as small (44-46 g), medium (49—51) and.
large ( 54-96 g). There was significantly higher fertility‘
in medium weight group followed by large and small Weighf
groups. Significant highest mean hatchability was reborded_
in large welght group. o \“x

‘Costantini and Panella (1982) in 5100 Hubbard eggs K
incubated in 5 weekly collections and allotted to 5 weightx
groupS'found that egg weilght had no signifieant effect On"
eqgg fertlllty and hatchability. , _ , |

‘Prabakaran et al.(1984) studied . the- lnfluence of egg
size on hatchablllty. 952 eggs were collected from New
HampShlre hens durlng May and June. The percentage of
infertile eggs was 12.05 for large eggs (56 60 g) Vs 15.5
and 14.20 for medium (51-55 g) and small (46—50 g) eqgs
reSpectively. The hatchability of fertile eggs and of eggs
set was 76.66 and 67.42 per cent respectively, for large
eggs, 73.97 and 62.77 per cent for medium and 71.33 and \
61.20 per eent for small eggs (p / 0.05)."

Sergeeva (1986) carried out studies on 1arge number
of fowls, tuikeys and duck eggs. For the 3 species, egg
shape index ave;aged 73.5, 74.5 and 62.0. The correlation
between egg»hatchability and egg shape index was 0.09 to
-0.29 for fowl eggs;‘O.l4 - 0.20‘for turkey eggs.and 0—15‘- ,
0.26 for duck eggs. | B
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- Sergeeva and Moskvin (1986) studied the-results -of
‘incubation of turkey eggs. Incubation of'bétcheé of eggs -
of similar weight- resulted in eggs hatchablllty 79.7 % and
percentage of viable poults 72.9 Vs 76.4 and 69.8 for batches
containing eggs of dlfferent weights. :

Badawy et al:(l987) studied Hubbard broiler breeder
hens eggs in the 4 age groups, egg weight averaged 63. 36,
60.75, 57.88 and 58.96 g respectively, fertility 90.17, 91 27,
91.0 and 91.34 per cent hatchability of eggs set 80, 47,
83.35, 82.28 and 79.01 per cent and hatchablllty of fertlle
eggs 89.25, 91.50, 90,20 and 86 50 per cent

~ Bunaciu and Bunaciu (1986) studied 23936 WeR and 13927 .
WC eggs and found egg fertility 92.7 and 86.0 per cent,
hatchability of fertile eggs 91.7 and 91.8 per cent and
hatchability of éggs_éet 85.0 and 79.0 pei cent.

Lasmini and;H?tijati,(1984,Publ.l985)=reported the
effect of fresh egg weight on hatchability'and body weight
of day old Alabio and Tegal ducks. The hat@hability of eggs
weighing 61.70 g fresh (53.33 %) was significantly higher
than thét of eggs weighing 50-60 g (35.00 %) or 71-80 g |
(42.08 %). | |

From the above review of literature it ls dlfflcult to
arrive -at any deflnkte conclusion particularly in case of
turkeys as to the best and meéium size of the eggs that
should be preferred over the others for getting higher
hatchability. Similarly it is not possiblé;tb arrive at

conclusions that gives the best shape index of turkey eggs.,
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However, the relationship between egg size, shape index,

hétchability and chick weight does exist in nature.

Relationship of egg weight and shape indéxwwith poult weight

Egg weight/is a factor that hatching;industry has a1way$
taken carefully into;account. In domestic birds the relation-.
ship between the'weight of eggs and the Weight of chick at
hatchihg has intexésted the investigatﬁrs;since_the early
vears of the present century. One of the first few rEports\
was made by Halbersleben and Mussehl (1922) who indicated::
that egg WEight'and~chick weight at hatching were highlf |
correlated and £hat chick weight was aont 64 % of the
unincubated egg weight. |

The degree to which growth rate of the voung at a given
growth period is influenced by the weight of the eqq, is .
without doubt of great practical interest. However, the | ulk ‘
of evidence in hand show that the initial ‘close correlat10n4
between egg and hatching weight diminishes repidly during

post-hatching growth to a point where correlation are too
| low to be of significance.

Scott and Phillips (1936) in turkeys found that egg
velght was highly correlated with day~old weight, but not
with subsequent WEight, except the 2 week weight of the males.

Sharma and Bora (1966) in Hhite Leghorn founé positive
and highly sxganlcant correlations between chick and egg
weight. Similar relatlonthp was also reported by Rao (1970)
and Gurung and Taylor (1981). However, Agarwal et al.(1973)

reported higher values of correlation (0.982) between egg
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weight and chick weight at hatching. Kuma;'ahd Shingari
(1969) reported lower estimates of correlation between these
traits, the results belng positive and SLgnlflcant /v
Georgiev (1972) hatched 493 0 and 555 o Hybro broz.lers
from 1481 eggs divided into 5 weight categorles weighing |
(66-70, 61-65, 56-60, 51-55 or 48-50 g). Cbrrelation between
' day-old body We1ght and egg weight were highly sxganicant
(0.52-0.69 for & and 0. 58-0.79 for 0 o) |
Grlem (1973) divided Whlte Leghorn eggs Lnto 10 grOups
on the basis of average egg weight (5.6, 52 5, 53.4, 54, 7,
55. 5, 56.5, 57.5, 58.3, 59.3 and 60.5 g) reSpectLvely. Chicks
of relatively higher weights were obtained from eggs weighing
52—53gor 56-57 g at the beginning of incubation than from |
eggs of other weights. o
The hatching weight of 225 chicks, hatched from eggs
“weighing on an average 50.88, 55.71, 60.00 and 65.67 g,
respectively, averaged 35 .90, 38,62, 43.00 and 46.50 g,
the differences being significant (Bokhari and Sangiorgi, 1975).
_ Kumar et al.(1975) observed significantlyvhigh pbsitiﬁe
correlation between egg size and chick size ig Desi as well
as Wh:t.te Leghorn. o | | :
Mlsra ‘and Reddy (1976) divided 992 White Leghorn eggs
into 3 groups (small, medium or large) and into 2 groups
according to shape (oval or elongated). Egg weight at '
,'incubatlon was slgnlflcantly correl ated Wlth chick weight
(0.57)..About~3 % more df than 9 chlcks were hatched from
elongated than from oVal eggs; the difference was not

‘significant.
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Son and Sarda:(l978) investigated l5bOlWhi£e‘le§horn ‘/
eggs'and found that there was a correla;ion.(o,Qa) be tween
egg weight and Cthk weight. , , |

Reddy et al. (1979) reported that egg welght was
sxgnlflcantly correlated with duckling weight at 1 day of C
age (O. 38) and with egg shape index ( O 20). In Japanese
quails egg weight was correlated (0.79) with chick W81ght..
(Sreenivasaiah et al.,1980), | S f\

Proudfoot and Hulan (1981) reared bromler chicks grown
to slaughter age (48 days). The chicks hatched f rom smaller
eggs (46-50 g) weighed less at 28 and 48 days than chicks
hatched from the larger eggs (53-57 g). Mértality and feed
conversion were not slgnificantly (p7 0.05) affected by egg
size. v | \ '

Moran and Reinhart (1981) categorised the broiler turkey
“eggs into heavy, medium heavy, medium light 5hd'light. A :
sample of poults from each weight category weie recombined
in the same proportions as obtained from‘the,egg'pOpulation-'
and grown in floor pens. Poult growth and feed efficmency v
through 14 weeks of age were unaffected by parent productlvity.
Body weight at placement was influenced by egg weight but
this effect disappeared prior to marketing. .

Narkhede et al.(1981) obtained crossbred chicks
(WLH x RIR)'in three hatches and found the existence of
posltive and highly’éignificant correlatibns between eggs

and Chick'weights,
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Naraharz et al. (1983) zeported that hatch weight of |
duckllngs were dlrectly proportional to the correSponding egg
weight. n / |

Costantini and Panella (1982) reported that welght of
chick at hatching lncxeased from 35.2 to 45.3 g with
increasing egg weight (p [/ 0.01) in Hubbard eggs. The
‘correlatibn between two traits was O,95. Hatch héd no K
significant effect on chick weight at hatching. Hatchingwx\‘
weilght had a significant effect on daily éain; fbod Qonvefsioﬁ
effibiencY and mortality | . \

Shanawany (1984) reported that hatch:.ng weight was
hlghly correl ated with egg size at setting Flock age had
no effect on this relatlonshxp % i'p

Wyatt et al. (1985) found that broilers from large eggs
were sxgnxflcantly heavier and had greater livabllity upto -
49 days of age than broilers from small eggs.’ |

Sergeeva (1986) reported that poult welght was about
63 % of eqg weight (60.4 % to 64.4 %) and correlatlon
coefflClent between the two traits was O,93. 4 .

TservenL—Gou51 {1987) undertook studies on qualls and ,é
found significant correlation between egg welghtland chlck
WEight (R = 0,32) and age and chick weight (R? = 0,86).

Yannak0poulos and Tserveni-Gousi (1987) rEported a
strong linear relationship between egg weight age and chick
weight in commercial breeder hens. f&f‘ % , &:f 

- From the above review it. appears +ha't thereims a: |
relationship between egg weight and day—old poult welght

and thls relatmon goes on decreasing with 1ncrease in age.i



Although the results in chicken can be applied to turkeys
also which are physiolOgically similar to;ehiékens'yet,
airect studies on turkeys are required to draw valid
conclusions. Félatlonship of shape  index of eggs with‘
poult weLght and further growth has not been sufflciently
studied and reported in the literature.

Effect of brooding systems

It is said that infrared energy warms the chicks WLthout f
heating the air through which it passes According to Bakers.
and Bywaters (1951) infrared energy after striking the litter
is changed into sepnsible heat which helps +to keep the chicks
comfortable. It was further stated that over exposures may -
causefreddningvof skin (hyperemia) which disappears<after~ ‘
the subjeét is removed from exposure to infrared radiatibh;
.Some of the workers claim that labour cost and initial .

investment for smail broods were low and Qberétibn‘wasvéésyv
for these broods and chicks were visible at all times, |
Bakers and Bywaters (1951) compared infrared,broodihg o
of chicks with hot water brooding. There was no significant
diffefehce in body weight (8 week) or rate3of'feathering but
the mortality for infrared brooded group was lower than With
other types of brooding. - , f
Tomhave gt al. (1951) reported that the cost of fuels
used for brooding was highest for infrared bulb compared to
0il, gas or coal brooding. Coal‘broodiﬁg had the lowest cost.
Francis et al.(1954) observed tha*ﬁ.in'yfr‘ared’brooding o

resulted in marked increase in barebacks of chicks.
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Marble and JeffleY' (1955) reported th\a‘t more elécrvtricity
is consumed bj'infrared lamps and this system of brooding
is unsuitable whenxénvironnﬁntal'temperature is below 40°F
(in winter). It was further stated that cannibalism may bé
a serious problem due to the lack of darkened area and duriﬁg
electric interruptions this'brOOding system cannot be so
efficicent due to absence of any hover. |

Wilson and Card (1956) reported that infrared brooding
is used extensively ih'mild climates with a8 complete view og'
chicks at all times, |

That the infrared;lamp brooders are light in weight
and easy to set, move and store was reported by Pafnell
(1957). | B |

Winter and Funk (1960) reported that infrared brooding
results in low initial cost, minimum labour and easy operation
but provides insufficient heat in cold Weather; has high |
cost of operation and electricity interruption problems;

The chicks are protected from floor draughts as heat
is reflected on the backs of the chicks in infrared 1 amp
brooding and the equipment is relatively cheap and simple -
~ (wilson, 1961).

Thompson (1962) reported that infrarEd‘lamp brooder .
does not provide enough heat to. brood too many chicks.
Contrary to this Batty (1980) observed that chicks can be
reared intensively by infrared lamps and the heat can be

adeStEd_by raising or 'lowering the lamps.



McCiUSkéy and Arscott (1967) compared“tthinfraréd |
heat.lamps with white and red glass and ;hcanaescent 1émp.f 
Feed efficiency anahgrOWth'did nov differ/Statisticaliy
between infrared lamp with red or white gl.éss., The
incandescent lampvbrooding resulted in higher growth rate
and better feed efficliency compared to infraréd-lamp bfooding-
Both'(infrared and incandescent lamp broodihg) caused the =
: chicks to develop abnormal (slant)'eye cbndition. Average‘f
weigﬁt of eye was significantly more in bifdsjbrooded undep 
infrared lamp With red glass compared to‘thosé reared under
infrared lamp with white glass folloﬁed by tﬁose reared under
incandescent lamp:

Acgording to McArdle (1967) infrared rays have é
beneficial‘effeEt on blood flow and disease resistance in
chickens. He further observed that the chlck,ns grow as
faster as in battery brooder

Marquand (1968) compared the infrared (cool air) brooder
with lincoln (warm air) brooder and observed that both types o
of brooders ﬁerformed'well and required vary"little maintenance.
The birds under infrared heaters could easily find their
Comfort\ZOnE, whereas lincoln brooder‘heated whole of the
T 00om which caused discomfort to the workeré. |

Aralov and Meljukov (1969) observed that the use of
infrared lamps inCreaéed the environmental temperaturé and o
reduced the relative humidity in animal’hOUSes. Growth rate
was increased and mortality was reduced, he added.

Grif fin énd'Vardaman (1971) reported that the additional

radiant heat energy provided by the infrared heat lamps to
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brox]er chlcks at market age resulted in a heat 1oad on
chicks and the chltks showed significantly lOWur welght galn |
and poorer feed converslon compared to untrﬂatpd chicks. ‘
There was 81gn1r19antly heavy mortality. '

Kostin and Sersuﬁova (1968) found a higher survivability
rate for chicks hatched from eggs subjected to infrared or
ultraviolet irradiation. Similarly Sersunova (1968) observed
an improvement in survival rate of chicks 1rrad1ated with °
dlfferent doses of 1nfraﬂrd light with or WLthou1 ultravxolet
light upto 60 days of their age. \

Lysenko (1970) observed that weight gain in White
Cornish x White Plymouth Rock chicks to 70 days of age was
lesser in birds brooded under infrared 1amp$'cqmpared to
those reared under gas fixed infrared and normél electric
heaters. The rate of survivability was in the order of gas
fixed infrared heaters, infrared lamps and ﬁormal electric
heaters. !

Raghakrishnan (1976-77) claimed that infrared lamp
brooding helps to decrease mortality (as it kills germs),
resul ts in better feed conversion, keeps the litter dry,

“ increases growth rate and helps in easy inspection of the
chicks without disturbances. |

Singh (1976) used infrared ray lamps fér raiSing
broilers and obsérved'higﬁer feéd consumption, better feed:
conversion ratio, lower mortality, better,g?OWth to mérhat
weight, oVerali less investment and higher returns. He

found the sYstem clean and easy to handle.
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Portsmouth (1978) also reported that infrared brooders
were cheap, withqut'fumes Or canopies, well;vedtilated,
efficient to use and required almost no sﬁéce. He further
suggested that feed should not be placed uhdérilamp raysi
while using gas infrared lamps. | N '

Ramappa et gl.(1978)«reported that infrared lamp
brooding is @ simple, easy and less expensive method to
raise birds. The differences between body wea‘.ght_s of chick‘s'
brooded under infrared and incandescent lamp brooders Werek
statistically non'significant. Feed efficiéncy'was hardly 3
effected by infrared brboding. However, pér cent mortalityi‘
under infrared brooder was apparently lesser. |

S.B.M. infrared heating Inc. U.S.A. (Anonymous, 1980)
claimed in one of its advertisements that infrared brooders ' .
provide heat, just like the sun. Accordingly the birds and
floor are well heated and the visibility of the stock is
perfect. The company claimed that there was an energy
saving upto 25.0 %, improvement in feed conversion upto
1.5 %'and reduction in mortality upto 2.0‘%; '

, Gééolec, Vlaardingen, Holland (Anonymous, 198lc)

claimed that 750 to 3000 birds could be bréodad by diffefent
types of infrared brooders run with the help pf gas. |

Peico Electronics & Slect.Ltd., Bombay, India
(Anonymous,l981b) claimed that‘infrared heating is ecénomical,
looses no energy while heating the chicks,. causes no.air |
draughts and hence creates no difficulty in providing Qodd
ventilatioh. It further claims that localised heating by |

infrared lamps- allows the chicks to move freely between
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heated and unheated zones, provides llght as well as heat
chicks are easy to inspect and build up: early reSLStance to

temperature variations. i

Pruthi (19;31) reported that the brdi]lé”ré» brooded."-;mder
infrared lamp brooding system were lightefgin meightfand -
shOWea‘poorer feed efficiency (6-10 week of age) cd&béfed '
to thoée‘brooded undek incandescent lamp brooder. However,
differences in mortality under two systems of brooding we re
non-significant. He stated that cost of reﬁ?ing to 10 weeks
of age'was nine paisé more for infrared compared to \
incéndescent-lamp brooding system. |

Verma (1982) compared the performancé;of broilers under
three systems of brooding (battery, infrared and incandescent
lamp). He concluded that battery brooding~was-better compared
to infrared and iﬁcandescent lamp brooding systems, durihg
all the hatching mbnths except summer, for growth, feed
consumption, feed efficiency and per cent mortality in
broilers.'No appréciable dif ferences were observed for 6
and 8 week body‘Weight, shank length, feed consumption,'feed‘
efficiéncy-and mortality in broilers raiséd under the two
floor brooding systems. |

A number of workers have reported that system of houslng ’
effects the performance of birds (Manfredini et al.,l967,

Rao et al.,1968; Pho et g_L.,lQ?l, Patrik,1974; Sirbu et al.,
l976;fBeremski,1979). Continued interest in growing.broilersi
in cages may be attributed to several faétOré, such as the
growing sﬁortage of litter material in some areas, the

greater bird density‘per unit of house volume, shortage of
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labour for catching finished broilers, reduced diseases and
parasitic problnms-ahdyless clean up time. tSimilarly a number
of other systems of housxng and brooding are prevalent.,

Halama (1959) did not find a difference in 9 week body B
weight and mortality of broilers grown either on deep litter
or wire floor but feed efficiency was foﬁnd‘té be_bettér for
deep litter raised birds. - |

Reed et al. (1966) observed that in broilers, raised in
wire cages, highest frequency of breast bllsters is produced
but the same may be reduced by covering the cage bottom |
with soft material 1ike polyester urethane.v

Higher weekly gains, better feed efficiency and)lower"\
dressing perceﬁtage was observed by Manfredini et gl.(1967),
" for both light and heavy birds, raised in cages compared-to>
those raised on floor. |

. Broiler chickens had significantly higher~bddy weight
gains, better dressing and eviscerated percentage, better
feed efficiéncy and 19wér mortality in battery comparsd to
the birds reared on floor (Rao et gL.,lQéB;VIocjus and
Stele,1968; Patrik, 1974 and Sirbu et al.,1976).

Succi (1967) reported that battery reared broiler N
chic kens ﬁerformed}better in body weight géin, feed
efficiency and dréssing percentage comparéd to floor rearedl
birds. However, higher meat yield was observed for floor
reared birds. Similaf results except for no differences in
dressing percentage'of’both groups were repérted by Bosticco

and Bonomi (1969).
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Ragab et QL.(196§), Toth et al.(1978) and Patil and
Kulkarni (1979)=observ6d that battery reared blrds had
higher growth rate and better feed conversion than the flobr'
reared birds. o

Pho et al.(1971) reported that battery reared broilers
were heaVier than flbor reared birds. They further observed.
that these had better feed efficiency and higher eviscerated
weight. The mortality between the two groups was Similar.'j

Reece et al.(1971) and Andrews (1972) reported that \
caged bfoiler chickens had faster growth rate and poorer |
feed efficiency in wWinter compared to floor reared birds.
Mortality was almbSt not affected by rearing System. Feed
used per unit of gain for the cage reared birds was more in
winter éhan'in summer. Breast blisters were£more in cagey
reared birds and accordingly higher down grading of carcasses:
was observed. On the contrary Welch et al.(1971) and Ghany -
et al. (1975~76) found that caged broilers wéreilightpr in
body weight and had poorer feed conversion c0mpared to 11tter
reared birds. | ' |

Aggarwal et al. (1972) reported better’ grOWth rate,
improved feed efficiency and lesser mortallty for battery
reared White Leghorn chicks compared to deep litter reared
chicks. : | &

Caged birds had significantly fastPrfgrowth rate. than -
the floor reared birds (Andrews and GOOdwln,l973, VbllSOvSkiL,
1975 and Abdou et a1.,1979) |

According to the observations of Seay‘gi gL.(l973)

‘broilers reared.in wire cages and on floor, showed higher

‘
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Lnuldence of breast bllstprs in cages and none on floor.
Andrews et al. (1974) observed hlqhervgrowth rate, better
feed efflclency and higher incidence of breast blisters and
leg abnormalltygs in cage reared broilers compared toﬁfloor
reared birds. Similar results for growtb'féte and feed
éfficiency were obtained by Helmy and Afifi (1972),‘Iotsyus
and Sereikene (1973) end Nelson et al. (1974). Helmy and
Afifi (1972) also reported higher dres SLng percentage and -
be tter meat quality for caged birds compared to floor reared
birds. Contrary to this White Plymouth Rock broilers were |
found to be heavier when reared on littered floors compared
to cage reared birds (Siegel et al.,1973 and Andrews, 1978).
Andrews et al.(1975) and Bhargava et al.(1974) found
no significant difference in the performance of caged and
floorAreared‘broilers but bettef feed conversion, in floor
reared birds, was observed. The resultis of the former's sfﬁdy.
showedga_slightly better survivability in caged birds. |
Bezborodov and‘KOnOpleva (1974) and»Tsonkov and
Beremski (1974) observed heavier Cornish birds in cages with
better survivability and feed conversion compared to floor
‘reared birds; |
Kumar et éi (1°7¢) reported that commerc1a1 br01ler*
chickens were heavier in floor pens between 2nd to loth
week of age compared to those reared in batterx. A lover
per cent mortality and significantly higher per Cenf
eviscerated weight of carcass for floor‘reafed birdé was
observed. There wés'no significant difference in teed
efficiency among the two rearing systems; The net‘profiﬁ

was found to be higher in floor reared birds compared to
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those kept in battery.

‘BrOilersmrearéd in cages had bettervdaily gain, higher
mortality and béfter.feed efficiency compared to floor
redred birds (/SUShi(éviCh, 1975). It was -fijtijrther ObSEI“\/!edﬂ't}/‘)a't“
me at ﬁroduction/mz;floor area was more iﬁ cages compared t6
floor.

Ne krashevich and Steske (1975) found no dif ference iﬁ'

8 week weights of Rock and Cornish chicks when raised ih}
cages or flOOr;‘

Thaxton et QL.(1978) brooded broiler chicks in cages
and grovin out on litter or on litter thfoughout the trials
during warm to mildVWeather and extremely cold weather. /
They observed significantly better feed éonversion ratio
fOr'cage'brooded’birds and greater final (56 days) body
weights in floor reared birds, in all the trials.

Anderson g;_ng(lQ?O) reported that’weight gailn and
gain/feed ratio of the female turkeys raised in cages wa§
of the s ame order as noted in commercial production in sheds.

Beremski (1979) reported non-significant differenges 
in feed efficiency among the caged and deep litter reared
broiler chickens. bb’further observed higher oven ready
carcass weight and meat prOOuctlon/m floor area in caged
birds compared to floor reared blrds. -

Thaxton et al.(1980) reared broiler chicks in Petersime .
brooding batteries for three weeks and then‘reared these on
floor pens for five additional weeks. The hatch mates of
these birds were reared in floor pens during O-8 weeks. The

batté;y brooded birds exhibited lower final body weights
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and lower feed conversion ratios than the floor reéreé‘birds.
Diffeiences in'mbrtalityland physiologicaleitneés were not
found. - | =

Mel'nik and;Bisk (1980) compared the‘performance oé
broilers rearéd in cages from 1-61 days of'aga with those'
reared on floor from 1-15 days and in cages from 16~6l days
Body weight at 6l days averaged 1208 and 1277 g, mortality
18.2 and 7.6 per cent and food consumption per kg body welght
gain 4.5 and 3.9 kg reSpectlvely | ‘ 

Silva et al.(1979) reported that type of housing (cage\
vs floor) had no significant effect on 63 days body weight,
feed conversion, incidence of breast blisters, or mortalitY'.
in broilers. : .

Fort (1983) compared the performance of turkeys fattened
in cages, on grid floors or on deep litter. The body weight -
of turkeys averaged 5.49, 5.4l and 5.40 kg reSpectlvely at
15 weeks of age. Pér females an average body weight}of 4;202ﬁ
4,14 and 4.19 kg was recorded at the same age. No significant
difference was observed in mortality. |

Riéd.and Yamani (1984) in Iraq White turkeys reportedf‘ ,
that'bddy weights at 12 weeks of age were significantly higﬁer
for birds reared on floor than those kept in éages. Food
conversion ratio.was better for floor reared birds.

Farr et gl.(1986) reporteé that floor reared broiler§
vere slightly heavier than cage reared birds at 45 ahd 50,'
daySVOf'age. No effect of housing system‘W§s detected on

mortality.
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Shpaiéx and Erk (1986) on the basis‘bf di§cussion of

workvcérried out in German Democratic RépUbiic concluded

thaf'battery Cages %ere more efficient than floor rearing

for broiler prpduction, in terms of feed"consumption and

labour, energy and floor space requirement.

Scientific rEpOrts comparing the pérformance of birdé'
brooded in battcrles or under infrared heat lamps have’ hardly
been reported in the literature.

From the foregorng discussion it may be seen that the
- SCLenthlc reports regarding the performance of birds ralsed‘
under infrared lamp and other systems of brooding are
insufficient to arrive at a definite conclusion. No repdrt
was available that compared ihe performance of turkey poults

under these brooding Systems.



CHAPTER - III



MATERIAL AND METHCDS

To study the effect of different levels of floor space
and three dlfferent brooding systems on the performance of
turkeys, a study’was undertaken at the College of An;mal
Sciehces, Haryena Agricultural University, Hisar. Four
différent experiments as detailed below wefe‘carried out.

1. Effect of floor space on egg production, egg size, shape

index fertmllty and hatchability of turkey egqgs. N
2. Effect of battery Vs incandescent lamp brooding aystem

on grovith, mortality and feed consumption of poults,‘\
3;‘ Effecf of ipcéndescent Vs infrared lamp brooding on

growth, mortality and feed consumptioh of poults.
4. Effect of infrared Vs battery broodlng on’ growth

‘mortality and feed consumption of poults

‘To study the effect of floor space on the pérformance
of birds (EXperimént.l), a total of 177 fél ﬁéms and 156 hens)
were u8§d.fThéladu1t turkeys of same genéfic group and age -
were hbused in diffeient pens of samersiZe located in thé
same building.and were provided same rat;on..The}birds.weie B
providea different ahﬁunt of floor space (treatments) as
detailed‘in Table 1 A. There were 3 treatmenﬁs and 3
replications of each treatment. The numbéf of birds used’ih
each treatment is also given in Table lA.

‘The following‘observations were recdrded during the
- period 20,1.88 to 3.4.88. o

1. Daily egg production of birds from each pen.
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2; »Egg %Eloht egg length and eqgg breadth of all the eggs.
| prOduced by birds assigned to dlfferent treatments.\J
3. The eggs,of each hatch were properly Warked,\and set
'in'a forceq,dréft incubator after collection andsgtorage‘
for about 9-10 days. Four hatches Wefe obtained and
fertility and hatchability of eggs of‘eaCh hatch and
each treatment (amount of floor Space) was recorded.
After completion of hatch the day old poult welcht was

recorded and birds were wing banded for further study,

Performance of birds under different typesfof brooding
~ y_s_tems

A 250 watt infrared bulb with alumlnxum reflector was

used for Lnfrared broodlng The lower face of the bulb Was
kept at a height of 15-18" from the litter dependlng upon the
Envlronmental temperature The height of the bulb was
adjusted and these were switched off and’on;’aepending upog 
thg need'of the heaﬁ'during day/night. A brooder guard was
provided in the beginning and removed aftéf a week. For
inc andescent 1amp brobdi&g ordinary bulbs were fitted in a
Wooden‘brooder of 90 X 75 cm size. Othei‘ﬁénagemental
éonditionS‘were kept similar. During battery brobding two ‘
bulbs were fitted in each tier of a 3 tie;'batﬁery of '_
1.90 x O.75 Mt. size. The poults were reared in brooding
batterynupto four Qeeks of age and afterwérdé‘were kept on.:
floor. ;

‘To compare the performance of birds iaiséd under

battéry‘and incandescent lamp broéding éyStems (Experiment 2).
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Tablc 2. COWpOulthD of ration (kg) fed to turLey
poults at dlffGrCnI ages :

Ingredients - O-8 weeks j\ After 8 week;
Maize (kg) o 36 . ~ 54.5 ;
Groundnut cake{kg) 52 o 34.0
Fish meal (kg) '  10 o 10.0
Mineral mixture® (kg) 2 | 1.5
Rovibe > (9) | 25 -
Rovimix® (g) B 30 : | 25
Total (kg) ' - 100.055 E 100.025
*Crude fibre,(%) ” 5. 88 : 4.77
*Crude protein (%) 28.39 22. 81
"e tabolizable enérgy 3000, 82 3151.88
(K cal/kg) ‘ ‘
*protein:Energy - , 1:108 . 1:140

1. Mineral mixture: Contained 28 %$Ca; 5 % P, 0.35 % Fe;
: A ‘ 0. 20 % Mn; O. l? % Zn; O. 08 % Mg;-~
2.3 % NJCl, 0.010 % Cu; 0.005 % Co
and 0.001 %I

2. Rovite : Contained 4.mg By; 8‘mg-86; 40 Mcga
B Byo; 6 mg Niacin; 40 mg Calcium
pentothenate and 40 mg Vit.E.

3. Rovimix ¢ Each gram contained 40,000 1U
Vitamin A; 20 mg Vitamin Bp and
5,000 1U Vitamin Dg.

#Calcul ated values



.The blrds hatched in four hatches were Wlng bandpd and
randomly a551gned to two dif ferent treatments (Table 1B).
The birds were glvenwslmllar managemental conditions and
were fed similar ration!(‘rable 2). The f our hatches ::epresented
four replications The following observations were recorded
1. Body Weight of individual birds at bi-weekly intErvals
during O-12 weeks of age.
2. Feed consumption of poults of each hatch and each
vtreatment separately during 0-2, 2-4, 4—6 6-8, 8~10 \

and 10-12 weeks of age. ' f ' 5;
3. Daily mortality of individual birds.

4. Units of electricity consumed during brOCdlng for each’
treatment of - individual hatch.

To ‘compare the performance of birds raised under infra- -
red and~idcandescent lamp brooding systems (EXperiment 3),
the birds were hatehed in four hatches and assigned to two
different trea£ments (Table LC ). The observat;ons on body
weighf, feed consumption and mortality of poalts were
récorded as cetailed in foregoing paras. -

Similarly'theA4th experiment (Table 1D) was carried oet
to study the differences in the performance:ofvpoults when }
raised under'battéry and infrared brooding. SYStems

Ffom these obServations the followlng parameters were
calculated for estimation of means standard errors and
statistically significant dif ferences between various
treatments . |
1. Egg production: The average egg production per bird

per ten day period of each treatment and each hatch was



e . L ,
calCuléﬁed anqktbe same was used forifurther.sﬁatistical,
anal ysis. o ' |

2. | Per cent sﬁape index was calculated for each individuéi

- egg by using the iOllOWLng formula:

Breadth x 100

'  Leng ‘Lh
3. Egg weight and day old poult weights were recorded for

individual eggs uptc the nearest gram.
4. per cent fertility and hatchability were calculated for

each treatment separately with in a hatch. &
Meané and sténdard errors were calcﬁlated and the dats
were subjected to léast squares analysis qf variance using
the method of WEighted squares of means (Harvey, 1966). For
pair-wise comparlson of means the critical difference test
was applied. The data on all or none tralts like mortallty,
tertyylty and hatchablllty were compared using X? test of

goodnégs of fit.



CHAPITERS- IV



RESULTS AND DI SCUSSI ON

Turkey raising is @ new enterprise'ahd the faséilities~
in terms;of‘avaiiébility of breeding;stéék or number of
/hatchéble eggs /is Qery limited. Thereforé; the manageﬁental
expériments were qarried out in different trials and at ‘ 
different parts of time. The first major objective of the -
present studvaaS-tb know- the effect of floor space on egg
producfion, egg size, éhape index, fertility and hatchability
of turkey eggs. | ‘ z‘/

The effect of three floor spaces per adult bird (3606,
4500 and 5400 cm?/bird) were studied. Since the study of
éffectﬁbf these floor spaces on per cent fertility Qas one
of the objectives, the male female ratio was kept éonstantj
for birds provided with d?fferent floor space. 1t was also
kept in view that either 2 or 3 males are left in each pEnl'
‘because the fertility is also affected by ven and flock
maiinQS'which resui% in preferential mating; However, the ~
differenées in fertility in samples of males used under
var10qs.treatments had to be ignored as;é pért of eXpEriﬁentalﬁ_ 
error. Since there were 3 replications in each treatment, it v
was possible, as presumed, that above error might be '
nullified. ‘_

The least squafes means showing the effect of three
different flooxr Spéces on a few production parameters hés
been piesented in Table 3. The analysis 6f.variance was rbn
(Table 4) and highly'significant differences were observed

between hatches for -egg production, egg weight, per cent
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shape.ihdex and day—oldwpoult weight. Thé‘effeét of hatches‘
on above parameters have been well documénteq in earlier
literature(Narain et al.,1973; Bulbule/ggygl.,l975; Qhaddﬁu:i
et al.,1976 and Radke et al.,1983). Accdfdingly, the least
squares analysis of variance was run in which the erfor éhd
the main effect (between f1loor space) was obtained after
necessary correétion‘for hatch and'hatch x ireatment ef fects.
The means presentéd in Table 3 are also indepeﬁdent of hatch'
effects. | |

The effect of floor space on number of eggs per bi:d

was non significant. This suggests that a 3600 cm®

of floor
space is as gobd as 5400 cmz. Bffect of floor space dn egg
prOdUCtlon and eqgg welght have not been su;flclently reported
in the llterature particularly for adult turkeys. Bergi etval.
(1968) reported that in high density pens the yield of eggs
was more. Well (1972), Quart and Adams (1982) and Carey(1987)
reported-thatvthe égg production in chiCkens increased with
increase in density. On the other hand, Roush et gl.(l984),
Kryuhu (1984) and Davami (1987) observed a decline in per‘

| cent egg production with a4reduction in floor area per hén.
The amount of floor space for birds of variGUS species c?n

be decreased only to a limited extent which can be termed as
optimum floor space. When the floor area is;de;reased more |
than optimum there is likelihood of poor production by-birdS.
The floor space provided in chickens and turkeys in earlier .
~studies were not the same and the enviroﬁmehtal conditiohs
under which these Stﬁdies were carried out may be different

than the present studies. As such the variation in results
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afe expected and direct comparison of our study Witﬁ’earl{ér

studies_may not be very meaningful. - |
The egg wéighf for the turkeys providad 3600 cm® spéce

in COmparlSOn to 4500 and 5400 cm2 per blrd was sxgnlrlcantly

higher by about 1.0 - 1.5 g. No significant difference was

observed for egg uexght bz treen 4500 and 5400 cm® densities.
Confllctlng ruports on egg weight of chickens have been

reported by earller workers (Quart and Adams, 1982; Roush

et al., 1984; uarey,l987 and Davami et al.,1987). No comparablevi

study on turkey was avallablc

\

From the above discussion lt appeared that 3600 cm2‘,

floor.Space'for adult turkey was Optlmumtfor,egg productxbﬁv
and egg weight. Further experimentation mabee undertaken tg
find the possibility of reducing this further.

Shapé index-is a function of length and breadth of the
eggs . The eggs havlng abnormal - length or breadth have poor
hatchability (Winter and Funk,1960; Romanoff and Romanoff; '
1963 and Nesheim et al.,1979). Therefore,}the study of-shape
index is important~particularly in turkeys where good
fert;llty and hatchablllty is a problpm Thé birds provided
5400 cn® floor space had significantly hlgher per cent shape

index (73) compared to 72 for 3600 and 4500 cmz.

Sharma( 1986)
did /not find significant difference in per Cent shape indexu
of eggs of turkeysvhétched in different hatéhes.‘He repopted
that shape index of eggs va;ied between 72 to 73. Our'resultsh

were in close agreement with his findings.
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 The birds provided 3600 cm2 could produce the day-old

poults having abouﬁ l g more weight thah'those provided 4500»

2

and 5400 cm® which reqgistered non 51gn1flcant dlfference

amongst the later two. The poult weight is a functlon of egg

weight which is indicated by the results presented in Table 3.

2 of floor

This trait also favours. the provisicn of 3600 cm
space to adult turkéés.

The per céht_fertility of adult turkeys provided ;
different floor space is presented in Table 5. The birds\
provided 4500 cm2 of floor space had significantly lower
fertility than the birds of other two groups. The birds kept
in hwqher density pens had the hlghest fertlllty in 2nd, 3rd'
and 4th hatches and the average per cent fertility over
hatches. However, the differences were non significant on a
statistical scale.

The per cent hatchability was calculatea for total égg
set as well as for the fertile eggs sct. The resulis have |
been presented in'Tables 6 and 7. Barring‘a few exceptions
the per cent hatchability was highest for the birds provided
minimuﬁ floor space ih this experiment. The average per cent
fertility of turkeys varied between 54.69 to 83.71; hatch-
ability on total egg sett basis 33.33 tové3.80 and on fertile
egg sett basis 50.52 to 84.48.

2

The results alsd suggest the provision of 3600 cm of~

floor space per adult turkey.
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Effect of s ystems of brooding

To study the effect of brooding systems (incandescent
1 amp, lnfrared lamp and battery), three’ dlfferent experiments
were conducted. Because of small number of birds obfained in -
each hatch, the experiments were plannéd and conductéd by
taking two systems of brooding at a time.

The results 6btain8d in the 2nd experiment have been
presented in Tables 8 to 15. The performanée of birds :aised
in battery and inéandescent lamp brooding systems fOr:body
weight, feed bonsumption, feed efficiehty,and mortality was
compared in this experiment. | |

The least squares means for body weights of turkey
poults raised ih these tﬁo brooding systems ha&e been
presented in Table 8 and the analysis of variance for this
trait in Table 9. The effect of hatch as well asAbfooding
system was found highly significant for body weights between
2 to 12 weeks of age. The performance pf birds raised unQer
incandescent lamp brooding was found better than those‘raised-/v
in battery brooders. | -

| Although comparable reports on turkey have not been
reported in the literature yet, the earlier reports on
chickens are in favour of battery brooding in comparison to
incandescent lamp rearing (Manfredini et al.,1967; Rao et al.,
1968; Iocjus and Stele,l@éé; Patrik,l974;‘3irbu et al.,1976; ﬂ
Succi,lQé?; Bosticco and Bonomi,1969; Ragab et gl,,1969: »
Toth et al.,1978; Patil and Kulkarni;1979; Pho gi‘gk.,197l;'»
Reece g; al., 1971 and Andrews,l§72). On the contrary Welch
et al.(1971) and Ghany et al.(1975-76) reported that cage

Ve



Table 8. least squares means and standard errors for body weights(g)
of turkey poults raised in battery and incandescent brooding

systems
Brooding . Age (weeks)
systems | , 2 4 6 8 ' 10 < 12
o - a - a f a a a a _
‘Battery ' 85.9440.820  189.62#2.413 349.7846.041 636.20f 9.721  951.62114,478  1279.79+19.849
(321) - (29) (272) (262) (238) (257)
b b b b ‘ b b
Incandescent  91.4440.959  200.81+3.242 389.78+7.965 686.06412.749 1037.07+19.049  1435.63+26.070
( 320) (234) (221) (214) (209) (209)

'Figures in parentheseés are number of observations.
Figures in a column having common superscript do not differ significantly (p / 0.05)

o—
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Table 12. Feed efficiency (g of feed consumed per g
. weight gain) in birds raised in battery
and under incandescent lamp brooders

System of , ' Feed efficiency™ ,
brooding 0-8 weeks age ~ 0-12 weeks age
: : a ' :
Battery 2.42j0.120 2. 5640, 050
a ' a
Incandescent 2.0940.120 - 2.0910.055

*Mortality has been adjusted

Figures in a column having common superscript do not dlffer
significantly (P [ 0.05)

Table 13. Analysis of variance showing the effect of
two brooding systems (Battery and Incandescent)
on feed efficiency (0O-8 and O-12 week ages)

Source of ’ , 0-8 week O-12 week

variation age age

' df MS MS
Between B 0. 2048 . 0. 4325™*
brooding -
systems ‘
Be tween 3 0.1867 0, 0211
hatches ‘ | ,
Error '3 0.0579 © 0,0119

**Significant (P / 0.01)
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proilers were lighter'in body weight than those raised on
llttpr o

-Qur practlcal experience shows that turkey poults are
more suscept;blu to cold than chicks. On the ba515 of results
~obtained abovp’lt appeared that the control of - temperature
during cold weather in batteries may not be as full proof
. as on floor. Ihe ogtimum environmental temperature is oﬁg of
the major facfor for proper growth. |

The feed consumption of turkey poults raised under
battery and incandescent lamp brooding System at bi-weekly
intervals during O to 12 weeks of age have been presented‘in.?
Table 10. No significant difference was observed in feed
consumption;on account of brooding systems (Table 11). The
effect of hatch was significant only at 10 and 12 weeks‘of
age. It was also significant on an overall basis.

Because of better growth of birds kept under lncandascent -
1 amp brOOdlng and similar feed consumpt;on, the feed |
efficiency was fodnd better for birds raised under.inéahdescent ?
lamp system of brooding (Tables 12 and 13). The results are
contfary to the findings of earlier workers who have Worked'
with chickens.

The average per cent survivability in turkey poults
belonging‘tg the two groups of brooding systems under
discussion haQe beén presen{ed in Tables 14 and lSQ
Sign;fiéant differences were observed in mortalityvpercentagé,'
during 2 to 4 weeks of age for the last three hatches out of T

four (Table 14). On a cumulative basis the survivability of
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birds differed'for,Zhd and 4th hatch. Thé‘rosults were not
uniform so as po*draw valid conclusions. On critical |
examination it ié‘found that survivabilipy was more in

| battery brooded birds than those raised ﬁnder floor
incéndescent.iamp brooding. These results_aré in agreements
with those of earlier workers who have conducted studies on
chickens;(Rao et al.,1968; Iocjus and Stele,1968; Patrik,
1974; Sirbu et al.,l976; Aggarwal et al.,1972; Andrews et al.,
l975;_Bezborod0v and Konopleva, 1974 and Iéonkov and Beremski,
1974). v

From the results of this experlmﬁnt lt was hard to
definitely deCLde the superiority of one broodlog syqtem over
the other 1t can be said that proper temperature and good
management in both the cases is likely to have similar
performaﬁces. Since studies on turkeys on this aspect‘are
lacking, it will be desirable to‘repeat the éxperiments,in
dif ferent seasons and under different ciimatic conditions.

Thé third experiment as a part of this study was carried
out to study the effect of infrared and incandescent broodlng
systems on various traits.

The least squares means for body weiohts at bi-weekly
intervals during 2 to 12 weeks of ages for the two treatments
(brooding systems) have been presented in'Table 16. At 2
~veeks of age the effect of brooding system was significant
(Table 17). The infrared brooding system produced ﬁeavier o
birds than thoso reared under incandescent iamp brooding
system at‘2 weeks of age. At 4, 6, 8 and 10 weeks of ages

the effects of the two brooding systems were non-significant.
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The trend of body weights for the two brooding systems was
reversed in comparison to the body weights at 2 weeks of
age. At 12 weeks of age the effect of brooding systems was
significant. The birds reared under incandescent lahp brooders
we re heaviér at all these ages. The results obtained agreed
with the findings of McCluskey and Arscott (1967), Ramappa

et al.(1978), Pruthi (1981) and Verma (1982). Most of these
earlier works were carried out on chickens.‘This is perhaps
the first study on turkeys. The hatch effects were significant
all over on body weights of poults.

Feed consumption and feed efficiency for birds belonging
to these two systems of brooding was alse studied. The data
was adjusted for mortality (Tables 18, 19, 20 and 21). The
effect of brooding systems on feed consumption and feed
efficiency was non=-significant (Tables 19 and 21). However,
the hatch effects had significant effect on these traits
{ Tables 19 and.21). The feed consumption was a 1itﬁlé higher -
for the birds kept under incandescent Brooding systems from
2 to 8 weeks of ages. The trend was reversed at 10 weeks of
age and again showed a change in favour of incandescent lamp .
bfooding system at 12 weeks of age. On.an overall basis the
feed consumption Was a little higher‘for the incandescent
group. The feed efficiency was better (2.52) for infrared
group than the incandescenﬁ group (2.65) during O-8 weeks of
' age. But, during O~i2 weeks of age the infrared group was
found inferlor in feed efficiency than.the incandescent lamp

group.
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Table 20. Feedfefficiency (g of feed consumed per g

weight gain) in birds raised under infra-

red and incandescent lamp brooders
System of ‘ Feed efficiency®
brooding 0-8 weeks 0-12 weeks
Infra-red , 2.52+0.116 3.00+0.045 "
Incandescent = 2.65#0.116 ' ‘ 2, 89+0, 045
*Mortality has been adjusted
Table 21. Analysis of variance showing the effect of

‘ two brooding systems (infra-red and

incandescent) on feed efficiency (0O-8 and

O-12 week ages)
Source of h 0-8 week O-12 week
variation df ' MS . MS
Be tween 1 0.0338 0.0231
brooding ‘ ~
s ystems

" Between 3 0.1191 0. 2236*"

hatches | ‘
Error 3 0.0536 0. 0081

*p /0,05
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Thé'average'pér cent survivabili%y_ihvturkey poults
durihg~differén£ ages have been'pfesenfed in Table 22. No
significant difference in mortallty was observed betweon
these two tn_atments when tested by X2~t93t On a cumulatlve
basls (Table 23) significant differences were obtained only
for the birds of 2nd hatch whereas the birds hatched in lst,
3rd and 4th hatches did not show significant differences.
Comparable reports in turkeys were not available during
review of literature. |
Grif fin and Vardaman (1971), Kostin and Sersunova
(1968), Lysenko (1970), Singh (1976), Ramappa et al.(1978),
‘Pruthi (198l) and Verma (1982) studied the effect of these
two types of brooding systems on chicks and reported their
findings for feed consumption, feed efficiency and mo::'tali.ty.*\t
The reports of these workers were contradlctory Therefore,
it is hard to draw definite conclusion. from the above study‘f
unless a few more trlals arz made on this aspect. |
‘To compare the performance of turkey poults‘in battery
or under infrareq‘brooding systems, the'4fh experiment was
conducted. The birds were hatched in der‘hatches as usual
and each hatch served as a replicate. The birds were weigﬁed‘{,
at bi-weekly intervals during 2 to 12 weeks of age. The
average body weights between the birds of the two groups are
presented in Table 24. No dif ference wég observed in body
weights of poults of the two brooding éystems (Table 25).
However, highly significant difference in hatches was observed
at all'éges. Vbrma (1982) found a significant prefefenCe of

battery brooding over infrared brooding for growth in chickens.
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Other studies to make comparisons with ours were not avail-
able. Thercfore, there is need to répeat the experiment in
different seaééhs before adoption of the results in;thevfield;;

‘ The feed consumption and feed effibiency along with(
analysis of variance have beaen tabulated in Tables 26 to 29.
The differences in these tralts were aléo non-significant.
Feed consumption and feed efiiciency are generally dependent
on growth.

Table 30 presents the survivability of turkey poults of
~two groups. The di?fercnccs in generailﬁere non»significant
when tested by X2~test. The per cent‘cumulative mbrtality
(Table 31) varied significantly in lst énd 4th hatch but no
general diffexence was observed in the 2nd and 3rd hatches.
This may be the reason of hatch differences. It appeared that -
hatch had a greater influence on growth feed consumption
and mortality in turkeys compared to brooding systems. Sharma:
(1986) has alsoc reported that hatching season has significan£ 
effect on the performance of turkeys. Similar observation '
was found by'Singh'(1986). Turkeys are seasopnal birds in the =
sense that demand for turkey meat is high during December
and April. Iheréfare, a package oflpractices should be
developed to popularize this eniterprise.

On the basis of “nd, 3rd and 4th experiment the cost
of producing one kg weight of 12 week old turkey poults by
raising them in batteries, infrared andiincandescent 1 amps
was calculated and has been presented in Table 32. The cost
of raising birds in batteries vs incandescent lamp brooding

was found to be Rs.16.59 and 16.88 respectively. When the
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Table 28. Feed efficiency (g of feed}consuméd-per g
weight gain) in birds raised in battery and
under infra-red lamp brooders

System of Feed efficiency”®
brooding 0-8 weeks age .= 0-12 weeks age
Battery " 2.35+0, 0583 \ © 2.59+40,045

Infra-red . 2.42+0,053  2.6240,045

*Mortality has been adjusted.

Table 29. Analysis of variance showing the effect of
: two brooding systems battery vs infra-red on
feed efficiency (O-8 week and O-12 week ages)

Source of variation 0-8 week 0-12 week

: age age
df MS MS

Between ’ ?O 0 . 0.00 |

brooding 1 0.0105 -0 1

S ys tems | g

Between o 3 0.2392%  0.032

hatches :

Error o -3 0.0113 0. 008"

*p / 0.05
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Table 32. Effect of three brooding Systems on cost

of productlon of a 12 week old poult

Hatch No.

Total Cost/kg

Total Cost/kg

cost weight - cost WEight
gain . ; gain
Experiment 2 |
| ‘,Egﬁﬁggx 2 Incandescent
L 21.71 16. 37 22,25 14. 49
2 20,63 15.78 31.33 21.6§
3 21,58 18.13 119.90 14,87
4 17.63 16.08 20.17 16. 45
OVerail  20;39 16. 59 23,41 '16.83
EXperimeht 3‘
| | Infra-red Iﬁcandescent
1 , 17,25 16. 37 16.76 . 14,59
2 16.55 19, 47 17.57 18.42
3 - 16.81 18.99 15,30 15,70
2 16. 85 22.88 15, 45 17.76
CNerall,’ 16.87 19.43 16. 27 16.62
Experi.mént 4 }
| | _ Battery 1nfra-red ‘
1 18:11 13.85 21. 5  14.98
2 19.05 13.46  19.29 13.34
3 20.62 15.67 118.94 - 15.55
4 19.62 16.79 22, 52 20,38 -
Overall 19.35 14,94 720.58 . 16.06




incandesceht 1 amp and.infrared bfooding ﬁas compared, the
cost was Rs.16.62 and 19.43. Infrared broodéd birds Were;
costly by morevthén oné rupee per kg mEigﬁt‘gain compared to
battery brooded birds. ' ] |
Ihe resulis based on znd, 3rad and‘4fﬁ éxperiment lead
to a conc1u510n that the effect of brooding systems on grOWth,lg
feeg coﬁeompfionjahd'mortality oh turkey poults is not | |
significant under optimum conditions Some of the earller\v
workers have said that the effect of lnfrared broodlng is
better-durlng mild weaﬁher. Therefore, to reach at a deflnlte'
conclusion eXperiﬁéhts should be repeated,during,different
seasons. | | | (
The’egos produced during the conduct of experiment 1
were weighed and their shape index was calculated These
eggs‘were subjectedgto individual hatching and the welght of
the poults hetched from individual eggs'wes recorded The . -
correlatlon coefflclents of poult weight with egg weight and -
shape index were calculated. These have been presented in
Table 33. The,correlatlons were highly significant between
| egg and poult weloht Scott and Phllllps (1936) in turleys
found that egg ‘weight was highly correlated with day-old'
wight, but not with subsequent weight, except the 2 veek
| welght of the males Sergegva (1986) reported that poult
welght and egg weight had a correlation coefficlent (0. 93)
Many other workerf ‘have reported relatlonshlp between egg
weight and chick welcht (Sharma and Bora,1966; Rao, 1970; |
Gurung and Taylor,l98i, Agarwal et gl.,1974; Kumar and
vShingar:_,lCtéQ, GeOrg:Lev 1972; Kumar et g*_]:_i',,l975; Misra ahd ,
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Reddy,1976; Son ahd'sarda,1978; Narkhedefgg'gl.,1981; .
Costantini énd Panella, 1982; Shanawany,1984; Sergeeva,1936:
TserveniaGousiii§87i and Yannak0poulos’éhd Tserveni—Gousi,
1987). L | |
The correlation coefficients between shape index aﬁd
poult veight weré non significant. Relationship of shape- lndexgr;
with poult or chlck weight of eggs has not been suff;clently A
reported in the literature. From Table 34 it can be seen that f

the number of abnormal sized eggs was very 'small. Naturally

the number of eggs of different shape indices might alsﬁgbe

small and the differences in correlations between shape index =

and poult weight could not reach statistical level.

The effect of size of the egg on per cent hatc hability
was .also stgdied (Table 34). In this case the relationship
was d;fferent‘in‘different hatches.indicating a hatch x egg
size interactiops. 1f we plot the eggs on the basis of siie
to make normal‘distribution than it can be seen that the
maximum number pf eggs fall between 61-30 g. In naiure the
: intermediates are preferred than the extfemes. Therefore,'\
the eggs of this size may be selected for hatching. Limaye
et al.(1983) has also reported that very 1arge or very snall

eggs have ‘a dlfferent rate of drving down as compared to

nOrmal eggs and henbe there is reductlon in hatChlng percent~;_g

age. Tikk (1973) reported that hatchablllty of very 1arge
eggs ( 7/ 90 g) was lower than the other groups falllng
between 76f90 g. Cramer (1974) on the other hand, reported'

that cohsistent correlations could not be found between egg
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Tab1L 34. per cent hatchablllty of eggs of different
512es Ln four different hatches

Hatch Egg weight  Total Fertile  Poults Per cent

No. range = eqggs eggs” ~ hatched  hatch-
' ‘ S ablllty
Below 60 39 34 . - 28 82.35
61-65 128 98 67 68.37
66-70 226 172 135 78.49
L 71-75 . 150 106 - 88 83.02
76-80 19 9 . 5 55,56
,Above 80 1 - - -
Below 60 3 2 . 50, 00 -
61-65 98 63 48 76,19
” 66-70 202 133 95 71,43
71-75 ‘ 233 155 137 88. 39
76-80 52 3L 27 87.10
Above 80 6 2 - 1 - 50. 00
Below 60 6 3 - 3 100, 00
61-65 68 57 38  66.67
3 66-70 232 168 © 132 78.57
71-75 199 145 106 ~ 73.10
76-80 89 59 45 76 .27
Above 80 8 3 3 100, 00
Below 60 5 L 1 100,00
61-65 80 56 32 57.14
4 66-70 198 130 8l 62.31 -
: 71-75 190 137 - 8 . 62.77
76-80 71 47 27 57. 45

Above 80 o 2 1 " 50,00
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Table 35. Per cent hatchability of eggs of different
. shape indices in four different hatches

Hatch Shape index  Total Fertile Poults Per cent

No. ~~  range ‘eggs eggs hatched  hatch-
_ B 4 ; ability
~Below 65 7 6 . 5 83. 33
© 66-70 113 8L 65  80.25
: 71475 370 270 208 77.04
_ Aoove 75 73 62 45 72,58
CBelow 65 6 5 .5 100,00
66-70 - 112 | 74 ‘Sé 75,68
? 71-75 a2 276  225:  81.52
CAbove 75 50 31 23 74:19
Below 65 = ~ - -
66-70 116 84 60 71. 43
; 71-75 - 418 304 225 74,01
“ Above‘757 68 a7 42 89. 36
:45élowv65- 4 2 2. 100,00
66-70 114 72 35  48.61
4 71-75 357 241 1% 64.73

“Above 75 71 58 '35. 60.34
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weight and hatchability. Cherms and MacIlraith (1974) found
that the turkey hatching. eggs WEighing/80~lOO g'had highér
hatcﬁability théh those ejither above or below this range.
Menge et g;; (1979) reported that fertiiévturkey egg weighing
7 100 g had a significantly lower hatchability than those
weighing / 100 g. | |
Latge number of studies of relationship of egg size
with hatchability are available in chickens but the results
cannot be direcfl; applied to turkeys. |
The per cent hatchability on eggs of different shapé
indices has bkeen presented in Table 35. In the lst, 2nd and
4th hatches shape index presented a negafive relationship
witﬁ pér cent hatchability. The group'having average shape
index of 71-75 in the 2nd hatch and 66-70 per cent in the
4th hatch was an exception. The éggs with @ shape. index of
7 75 per cent had highest hatchability in the 3rd hatch.
The Qaté thus, indicated the presence of hatch X shape index
interactions for hatchability. Tsarenko (1974} also studied
the relationship of shape index with hatchability of fertile
eggs and found that eggs between 69 to 80 per cent shape _
indax had highesf hetchability. From ﬁhese results definite

conclusion could not be drawn for this relationship.
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- SUMMARY AND CONCLUSIONS:

 To pOpdiarise turkey raiéing inilﬁdia, a’detailed : _

study‘of managemental practices like amount of flodr space =
that shouid/be»provided, the type of-brodding system that
should be addptEd;fbest marketing age, d:essing yield‘and
quality of meat etc. need to be studled with respect to
this species. The objectlves of the present anestlgatlon
nere to find answer to some of such questions. h

| Four experiments were conducted tp find the effect of
floof space (3600 v4500 and 5400 cmz/aéult bird) andvtype
of broodlng SyStems on the performance of turkeys and |
turkey poults. The salient findings are glven below:
1.v The effect of floor space on number of eggs per bird
was non SLOnlflcant suggesting that prov151on of 3600 cm2
of-floorfSpace was as good as 4500 and: 5400 cm2 per bird.
2. The egg sxze of turkeys prov1ded 3600 cm floor space
was higher than those provided with 4500 and 5400 cm2 per
‘bird with no sxgnlflcant difference amongst the later two
3. The per cent shape lndex was slgnlflcantly higher for
the birds'proVided 5400 cm of floor Space but the day- old
poult weight was significantly hxgher for the group prov1ded
3600 cmz.of floor space per bird.

4. The birds kept in higher density pens had the highest
'fErtiliﬁy in three out of four hatches. This was also true
for per eenﬁ fertility on overall hateh averége.

5; Barrlng a few exceptlons the per cent hatchability was 'f

hlohest for the blrds provided minlmum floor space.
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6.“‘Chtcomparihg the growth, feed conéumption and mdrtalityf’
of,birds ralsed iﬁ battery or inéande$cent lamp, it Was-:
found thatfihéfﬁérformance in terms df'growth and feed

- efficiency of birds raised under incanéescent 1amp[bfooding
was-better than those raised in battery brooders. The results
fegarding mortality percentage were so variable witﬁiht

hatc hes thatrit‘was difficult to draw valid conclhsionsi_

- The brooding .refers to control of.ehvirohmeﬁt (héat aqd:'
over crowding) therefore it was suggésted that the experiment
should bé conductéd in different seasons and under different ‘
climatic conditiéns to draw valid conCIusions. ‘
7. The 3rd experiment aimed at the comparison of infra—red’  
and ihcandescenfjbrooding systems on various traits. Tﬁe
infra-red system1produced heavier birds than those reared
under incandescent lamp brooding sySiemsrat 2 weeks age but .
the reverse Wés true later on. Feed consumption ahd feed
éff;ciency wefe nbt_significant. cheﬁer,the hatch effects
were Significant‘for growth, feed consﬁmption and feed
efficiency; NO-Significant differences were observed ih
perlcent mortality of poults of these two groups.

8. It appeéfed that hatch had a greater influence on
grthh,'feed consumption and mortality than bfooding

systems. |

9. During the conduct of 4th experiment, the performance
‘of‘turkéy poults raised under battery or infraFfed broodingf'
sysiem were‘studied. No dif ference waé obSérved in body

weighté, feed consumption and feed efficiency of poults
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hatcﬁéd dﬁring_thié study. The survivability of turkey‘poults .
was also studied and no significant dif ference was‘obsefved |
when tested b§ X2 test. ) . :

10. " The cost,of’prOducing one kg meight'of;lz weeks:old v
turkey poult-was caiculated. The cost wés Rs.16.59 and 16.88
for battery and inéandescent brooded birdé;'Rs.16.62 and -
19.43 for incandescent and infra-red brqoded birds; and-VK
Rs.14.94 and 16.06 for battery vs infraered brooded birds,‘§/  
respectively. | | |
11. The correlatlon between egg weight and poult wELght
were hlghly significant but the effect of shape index on
poult weicght was non significant. _

12. . The effeét_qf size and shape index of the egg on

per ceﬁt hétchability shovwed the existence of hatch x egg
size interaction. ‘ ’
13 The maximum number of eggs laid by birds of dlfferent

hatches ranged between 61-80 g.
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To popularise turkey raising in India, a detailed study
of managemental practices like amount of floor space. that
- should be provided, the type of brooding system that should
be adopted, best marketing age,«dressing yield and quality
of meat etc. need to be studied with respect to this species.
The objectives of the present investigation were: to flnd ‘
anSWer to some.of such questions. ,

‘Four GXperlments were conducted to find the effect of -
floor space (3600, 4500 and 5400 cmZ/adult bird) and type of
brooding systems on the performance of turkeys: and turley
poults. The sallenﬁ fxndlngs are given below: ‘

l. The nffect of floor Space on number of eggs per bir g
was non significant suggesting that provision of 3600 cme of
floor space was as good as 4000 and 5400 cm? per bird.

2. The eqgg size of turkeys provided 3600 cm?® floor. space
was higher than those provided with 4500 and 5400 cm? per
‘bird with no significant difference amongsi the later two.‘

3. The per cent shape ingex was sxgnlflcantly hlgher for
the birds provided 5400 cm? of floor space, but the day-old
poult weight was significantly higher .for the gr0up pr0v1ded
3600 cm2 of floor space per erd

4. The bl”d” kept in higher density pens had the hlghest
fertility in three out of four hatches. This was also true for
per cent fertlllty on overall hatch average. y

5. Barrlng a few exceptlons the per cent hatchablllty was
Ahlghest for the blrds provxded minimum floor space. '



6. On comparing. the growth, feed consumotion and moxrtality
of birds ralscd in battery or'lncandnscent lamp, it was

found that the performance in terms of growth and feed
efficiency of birds raised under incandescent lamp brooding
was better than those raised in battery brooders. The results.
regarding mortality percentage were so variable within
hatches that it vias difficult to draw valid c0nc1u¢Lons.

The brooding refers to control of envmronmont (heat
and over crowdlng) therefore it was suggested that the
experiment should be conducted in different seasons and under
different climatic LOﬂdlthnS to draw valid conclu510ns.

7. The 3rd LXpnrlmenu almed at the comparison of lnfra~red
~and incandescent brooding systems on various traits. The
~infra-red system produced heavier birds than those reared
‘under incandescent lamp. broodiny systems at 2 weeks age but
the reverse was true later on. Feed consumption and feed
~efficiency were not significant. However, the hatch ef fects
‘were significant for growth, feed consumption and feed
efflclency No significant dlfferunpﬂs vere observed in

‘per cent mortality ‘of poults of these two groups.

8. It appeared. that hatch had a greater influence on
~growth, fe@d consumption and mortality than. brooding systems.

9. During the conduct of 4th experiment, the performance of
turkey poults raised-under battery or Lnfra-red brooding:
system werebtudied. No. difference was observed in body weights,
feed consumption and feed efflci°ncy of poults hatched -during"
this study. The survivability of turkey poults was also
studied and no significant d:.fferencn was observed when
tested by X2 test.' o

10. ~ The cost of producing one kg weight of 12 weeks old :
- turkey poult was calculated. The cost was Rs.16.59 and 16.88
for battery and incandescent broodsd birds; Rs.16.62 and ~
19.43-for incandescent and infra-red brooded birds; and
"Rs.14.94 and 16. 06 for battpry vs infra-red orooded bl*ds,
respectively. - o ;

11. The corxelation befween egg'weight and poult Weight
were highly significant but the effect of shape index on
"~ poult welght was non. sxgnlxlcant

12. The effect of size: and °hape index of the egg on |
per cent hatchability showed the existence of hatch X egg
size lnteractlon | : Lo
}‘13. The maximum. nunbe1 of - eggs laid by birds of différent
- hatches rang“d butW&Pn 61—80 9. o '
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