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I, INTRODUCTION

The cost of péultry feed represents the largest single
eXpenﬂiture, agpoﬁntiag for over 60 perce?t of the to?al

input of broiler and egg production. The price of the major
feed ingredients like maize, groundnut cake and-fish meal
greatly fluctuates and creates a serious problem for poultry
producers. Jo counter-talance this type of malady, the

farmers are always in search of ways and means to reduce

the cost of feed éhd restore profit margine - Sidhu and Rangi
(1979) reported that the egg prices inqreased by 86 peréént
while the feed pricesiregistered an increase of 213 percent
during the last 14 years (ending 1973), It is important té
evolve a feeding syStém which can reduce the cost of production
andibéémit an economic performance of birds.

The use of unconventional agro~industrial wastes and
by-prqdﬁcts as poﬁltry feed has attracted the attention of
sciehfiéfs since long time for economic feeding of birds.
Sidhu and Nagpal (1965) prepared and eValﬁated a large
number of ecﬁnomic héultry rations, using rice polish, maize
grit, molasses, maize. gluten meal and antibiotic wastes,

The feed cbst wgé*redpced by 40 percent over standard rations
as reported by Sidhu and Nagpal (1965). Rao et al. (1966)

0bse£Ved that rice polishing Eould be included in the growing
ratidn'at 40 percent level, enabling a considerable.reduction

in the cost of feeding,



Ad libitum feeding of birds is a common practice
but it has been observed that birds tend-to over eat in

this feeding regime, In order to check this controlled
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feeding is practised by poultry farmers, The restricted
feeding is one of the many methods of controlled feeding

and is generally préctised in growing pulléts between 6

and 20 uoeks age, Various methods like limited feeding

time; low dietary protein/amino acid concéntration, nutrients
dilutor by replacing diet with low nutritional value such

as uhpleloat, oat hull, saw dust etc.; restricting the
quantity of feed offefed;.energy restriction; and elevation
of environmental teﬁperature. | _

There is substantial information available on restricted
feeding during grouing period, Schneidér<§£ al. (19558),
Hollands and Gowe (1961, 1965); Fuller and Dunahoo (1962),
and Strain et g;pq(1965) reported that guantitative feed
restriction during the rearing period reduced body weight
~at point of production, delayed the sexuai'maturity,

1

decreased laying'house mortality, resulted»in feed saving
and better reproductive performance than‘thefcontrol group.
Twenty percent restriction of feed during grouing
period (6 to 20 weeks of age) has given most satisfactory
result, (Reddy et al.,1974), |
Sqratéhed feeding is an old age method of rearing birds,
In a broad semse it is also a restricted method o% Féeding

with nutrient restriction,



Phase feeding of laying stock is another method of
feeding birds for improving efficiency of egg production,
During the early period (onset of lay Phase I) is the most
critical in the productive life of pullets. At this stage
high level of dietary nutrients are required for grouth of
body tissues and feathers as birds are still growing, After
8 to 10 ueeks of onset of lay, the young pullets consume
sufficient amount of energy and protein to.permit them to
produce eggs at the rate of 85495 percent,,to increase body\
veight, fo combat stress and disease, and’iﬁprove egg size,
Reducing the protein content of ration uithbadVancing age

thereafter (Phase II and III) save some money. Scott et al.

(1969) recommended that the dietary protein requirements were
18.0, 16.0 and 15,09 perbent per day for Phase I, II and III,
respectively, |

° The information on integrated approach of various feeding
‘methods specially scrat?hed and phased during grouing and
laying peridd is iécking. The present study was undertaken
with thelfollouing objectives:

1; To reduce theAfeed cost for egg production through
‘controiied feeding.

2. To evaante the ef fect of controlled feeding
(scratched and alternate day feeding) on the productive
performance of QrOULHQ birds,

3¢ To study the effect of phase feeding during laying
period, on reproduetiﬁe performance (sexualwmaturity, €90

production, eqg weight) of hens.,



12. REVIEW OF LITERATURE
General

The effegt of restricted feeding on growing puliets
upon their subsequent laying house‘perfofmaﬁce varies depend=-
ingupoh the method, duration, age and severity of feed
restriﬁtion, Over consumption of feed due to ad libitum:
feeding may cause obesity which in turn results in poor
reproduction; Fuller et al. (1959) and Naclnﬁyre and
Gardiner (19%4) not iced delayed sexual maturity, improVement
in egg préduction and feed efficiency and a significant
reduction in the number of small eggs laid by restricted |
birds. o |

Gowe et al. (1966)'obserVed that feed, restriction
during gfouing ﬁefiod is a mild stress @hich stimulates ,
greater develOpment\dF the endocrine glahds.’ During laying
period this éreagis‘:emoued and the birds achieve a'higher
rate of lay and greater resistance to environmental stress.

Michael and Hodges (1975) studied the histo~chemistry
of the = duodenum of the restricted and normal fed birds and
showed soﬁe atrophy ef the intestinal villi fesulting'in the
increased mu¢0531 lenzyme actiyity and enhanced nutrient |
absorption in the gut.

Qatson (1975),obserVed fhat the broiler breeding
pullets subjected to feed restriction during the réafing‘
period had larger, heavier oviduct, a faster rate of grouth
of dvariéh follicles and greater speed of oviposition tiﬁe

throughout the year, He suggested that the change in the

H



size of ovary and oviduct of the restrictép reared hens seems
to be related toyimpréved production,

About 5 percent»saving in feed consumption of g;éwing
pullet has been reported by Yates and Schalble (1963) by
Sklpplng feeding once a week. \

B jornstad and Hv;dstelr (1973) offergd feed on every
second day from 8 to 20 weeks of age and‘noted that-the
birds consumed g—iﬂ“pércent less feed thah'thosebfed ad
libitum throthbut‘the period. »

Proudfoot and Lamoreux (1973) showed that "Skip-a-day"
method of feed restriction resulted in increéséd egg size,
reduced boay ueight and improvement in foed efficiency. No
significant differehce was observed between Fkip-a-day‘
prograﬁme and gg libitum feeding with respeéf to sexual
maturity; body weight gain, except considerable saving in
feed consumption over the B8-40 weeks peribd on Strain Cross
Uhlte Leghorn pullets as studied by Nalr and- Ramakrishna-
(1977)

’ 'Scratch' feeding is one of the oiﬁ methods of fegding
birds., Some cereal grains uere spread in the range for

| scratching by bifas and their partial nutriént raquiremeht
was mef'by feeding on green grass and inSeéﬁs‘in the fange.
In a sense, this ﬁethod of féeding was reétriction,of feed

nutrient particularly proteir and hence desirable ef fects .

were observed (Brake and Garlich, 1980) .



Denton and Lillie (1959) fed White Leghorn pullets with
12 and 16 percent pibtein diets during rearing:and laying
periods; They observed.-that low protein grouer diets
resulted in decreased body ueights of pullé£s. The feed
consumption and egg production, however, remained unaffected
in comparison to the feeding of 16 percent protein.

Bullock et al. (1963), Lillie and Denton (1966),
Petersen gt al. (1966), Smith (1967), Summers et al. (1969)

and Blair et al. (1970) reported a reduction in body weight)
gain and feed consumption during rearing period due to !
protein restriction,

The sexual maturity was delayed in the protein restric-
ted birds compared toifull fed birds (Waldroup and Harms, 1962, .
Palafox, 1965, Lillie and Denton, 1966~67, Peterson et al., |
1966), '4 |

Malynicz (1977) reported the results‘of;%eedihg the -
broiler starter or grower rations containing 10, 25, 35 and
50 percent rice bran and found that body weight gain and
efficiency oF'Feed'cdnversion did not diFfer éignificantlY}
There was a considerable economic advantage in substituting
rice bran for sorghum,.

Sanz/and Elias»(1979) reported thatISD.percent replace~
ment of ﬁaize by-fiée polishing in chicken diet resulted in
faster body weight gain and better feed efficiency of. 2,54
as compared to 2,75 in maize exclusive maize fed group.

Maize replaced by rice polishing to the extent of 25,

50, 75 or 100 percent had no depressing effect on carcass
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meat and viscera as compared to control fed 57,15 percent‘
maize (Sauz and‘Elias; 1980), | ”
@ruins‘CT958) reported the results of feeding ggéﬁer
diets éontaininé 40 percent aat mill and 6ontrol groué wvere
fed normal diets either ad libitum or reet?icted during the
growing period, Intake of the low energy'diét was found 35
parcént higher than that of the normal diet and 85 percent
greater than that of the birds restricted during the reafing
period. 'Caloric reduction was 31 percent through quantitaﬁiva
food restrictiqn but only 13 percent through the feeding of
high Fibfe diets., ' | |
The broiler breeder pullets fed on diet containing more
than 35 percent oat meal had a decreased body ueight_gain.-~
and increased age of sexual maturity (Issacks gt al.,.1960,
Waldroup and Harmé; 1962, Yates and Schaible,,1963, and
Waldroup gt al., 1966). Lillie and Dentoh‘(1966) diluted
the grouér rations by adding 25-30 percent oat hulls and
found that the feed’consumption increased aignificanfly and
the sexual mafurity was not affected. i’ ",

Sharma (1867) reported that additionfuf 15fpefcent s

saw~dust in layer ration increased feed bonsumption'and showed
pocr economic returns,
Restricting the quentity of feed during growing phase

~of chicken reduce body‘ueight gain and ueight“at sexual .

maturity, increases the rearing megtality and decreases the

laying house morbality (Gowe et al.,1960). - S »



Fﬁller and»Dunéhoo {1962) and Strain’QQ éi. (1965)
observed  that quéﬁéitaéiva reétriction of f;ed‘during the
rearing period réduéed body weight at poihtiof lay, deiéygd'
sexual maturity and decreased laying housé,mortality.

Qbantiitive feed restriction during growing périod
improded eég prédqction during pullet year‘énd also subseqqent
years, feed efficiency.and laying house Giability uere alsd
improyed‘(Gowe et al., 1960, Holland and Gouwe, 1961, 65: and
Strain et ale, 1965). o -

The phase feeding in laying stock ig a way of reducinél
feed cost‘by vafy;ng the energy and protein level at
differént stages cf'proauction. The protein and energy
content 1s kept highest in the first phase of laying perlod'
(22 to 42 weeks) as. there is necessity for adbouete proteln;,
amino acids, Vltdmlns and minerals for maxlmum productlon,;
increase ln egg 51ze and normal growth to physlologlcal
maturlty. Durlng the subanuont two ohanes of reproductlve
life of hens egg perUCthn starts declining: and thus
demand for body‘grou£h decreases. Hence, the nutrient pohtént

of ration is also decreased.

Scott et al. (1969) reported the following approximate
daily pfdtein requirements by UWhite Leghorn .pullets during

Phases I, II and III (Table 1).



Table 1

Approximate requirements of daily dietary protein by
White Leghorn pullets during Phase I, II and IIL,

7

Dietary protein needed per hen per day

Phase I Phase I1 Phase III

(o) (a) | ()
Output of one egg : 9,9 10.5 90 5%
Maintenance of body '
tissues 5,3 5.3 5,3
Growth of body tissues 201 0.0 0.0
Growth and maintenance
of f'eatherS. ‘ 007 v 002 0.2
Total dietary proteln

needed 18,0 16,0 15,0

* 85 percent production,

Smith (1967) tested diets containing 11, 15 and 19
percent protein during rearing and laying pericds. The
three protein levels did not result in differences in egg
production: (74,9, 73,8 and 75.8 %) but egg ueight and
body weight were affected by increased protein°

Reid et al, (1951) found that 18 percenﬁ protein ration
was superior tg eitﬁe: 15 or 13 percent for egg production,

Miller et al., (1956) found that neither egg production
ﬁnér body weight was affected by increasing the protein level
from 12 to 21 percent, Similar information on the plane of
nutrition in laying Hird was reported by Thornton gt al. (1957)
They did not notice any effect on eqg productlon, feed
efflc%ency, or body weight by feeding 17, 15, 13 and 11 percent.

protein in strain cross White Leghorn,
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Effect of cantrolled feeding

Duration of restriction period:

The feed éor‘restriction is practised 1ifi growing Bi#ds
at 5 to 6 weeks D%Taee and continued till'é1pt0 25 weeks of
age. -Restriction-upto 12 weeks has no significant effeet o
on later performance. Restriction fromNS:G weeks to over
25 weeks affectsgproduetion adversely (Vthanayagam, 1979),

Gardiner and MacIntyre (1962) observed that earlier :
the age of feed festriction, the greater Qas the reduction
in body weight and delay in sexual maturlty.

Fuller and Dunahoo (1962) studied the performance of
pullets restricted from 6 to 12, 6 to 18 and 6 to 24 weeks
~of ages. They observed that when feed restriction was
stopped at or before 18 weeks of age, the blrds were able
to compensate and the effect of restrlctlon oRn sexual ‘maturity
was llttle. |

Effect of bAdy weichts and weight gainss

Milby and Sheruood (1956) observed that blrds kept on

restrlcted feedlng durlng growing period were llghter at

20 or 21 weeks of age. ‘Removal of feed restrlctlon resulted
- in a ranid recovefy in body weight and afnﬁﬁvand 61 ueekeaof
age the'diffefenbae in'body weights befueen‘restricted ane‘”
full fed“groups’were{nbt significant. Gonerggxgl; (1960)
6bserven that feed restriction rednced thegbody weight 6F;
‘the pullets;A'Slnilar‘bbserVations uere fegoréedvby Ualfer

and Aitken (1561), Hollands and Gowe (1961, 1965).
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’The degree of reduction in body weights depended upon
the level and duration of restriction, Fuller and Dunahoo
(1962), Gardiner aﬁa MacIntyre (1962), Mapintyre and Gardiner
(1964) reported a direct relationship betuéen duration and
degree of restrictiﬁﬁ, and body weight at the end of feed
restriction, They further reported that once the restricted
groups were put on full feed they gained Qéight rapidly but
never attalned the body weight of the full fed groupo At'the‘
end of the laying period all restricted groups were 51gn1Fi~
cantly lighter than the full fed group.

Strain gt al. (1965) reported that 30 percent feed
restriction in White lLeghorn pullets from 5-21 weeks of age
yresulted in a de;rease DF‘31U gm in ueight‘at 21 ueeks and
at 365 days the differences was only 40 gmé. |

Fuller et al. (19¥8) observed that thérejuas a difference
‘of 422 gms at 24 weeks between restricted and full fed’groupsr
and at 365 day the difference was levelled offf |

lino et g;,‘(1969) observed that Feeding Plymouth Rock
pullets on skip~a~day a veek plan did not affect growth rate
- although feed intake was 9 percent more and body weight at
44 yeeks was 6 Qercenflless than on the control diet,
| Voitle gt al. (1974) reported that skip~é~day plan was
most effective in controlling body ueight'in'case of broiler

breeds at 24 ueeks of age. Sirbu et al. (1977) found that -
- when birds deprived of feed for 1 day a week has xaatisfﬁctﬁfy

body weight gains.
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*;Nd'éignifiCéntJdiFFerence between alternate~day Fee&ing
pfogfahmé‘and’éé‘libitum feeding with réébedﬁ to body;wéight
gain dh5pullets was observed by Nair and Ramakrishna (1977),

A ‘”Jéckson (9970) reported a signiéicant reduction in body
weight gain in medium and light weight hybrids using high
energy (2690 ME. Kcal/kg) and ultra~high~energy (3550 M&:Kcal/kg
when Feed was restricted, K )

' Reddy et ale '(1974) observed that feed restriction from
7~20 weeks of age retarded the growth of pullets during
rearing period depending on the level of réstriction;'but

~—

feed restriction had no effect on body ueight after 32 ueeké'
of age. | |

Pym and Dillon (1974) reported a marked bompensatory
body ue;ght'gains in all the birds restricted during the
reariﬁédge;iod. It aﬁpéared that increased feed consumption
and bétter utilisation during full feeding period after feed
restrictigh vere largel§ responsible for conpensation in body
weight, Uaidyé and Sathe (1974) also observed a similar
phenomenon, When full feeding was given after 24 weeks of
age, birdé‘greu fastér than control and by Sé uéeks'of“age.
there were no differences in body weight between restricted
and full fed groupé.v’

Singh et al. (1975) observed a significant reduction

1 .

in body weights in birds of restricted fed groups compared
to Full fed groupe.

Narahari et al, (1975) reported a significant reduction

in body weight at time of housing among the pullets restricted
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for S to“20 or 25 weeks of age. At 31 ueeks of age all
these grOUps attalned body weights comparable with those of .
the controls, Thls uniformity was malntalned tlll the énd!
of éXpe;imeht (55 weeks). Berg and BearseA(1961),bDeaton

and ubiseﬁberry (1963). .and Strain et al, (1965) reported
significantly lighter body weights at the ghd of .the layingJ
cycle, fpllouing feed,restriction during thé sexual maturitya

Effect on sexual maturlty.

The age at first egg and age at a sp901fled level of
production, uSually at 50 percent production are widely
adopted as,measureé of age at sexual maturity, vThe onset
of sexpal maturity produces a prominent effébt‘on the
physiological development processgs and the deyelopmént of
Feather,'pigment ih’cd;pured birds like Baf:edTPlymouth
Rocks and Rhodg Island Red. The age at sexuél"maturity is -
negatfsely correlétéd with total egg production and this
trait differs in dlfferent breeds, varieties and stralns.
Although the early sexual maturlty is a genetlcally controlled
character,‘yet env;ronmental influences llkg,breedlng,'Feedlng,
- housing and managemenﬁ»play an important.idlé in it expression°
Restricted feedihg,delays the age at sexual maturity. However,
the annual egg prqductibn is increased byiéttaining a higher -
peak level and slow”réte of deciine thereafﬁer; the rate of -

delay is governed by.the severity of Feed‘réstriction.,
‘Schneider gt al. (1955) noticed that sexual maturity was

delayed by 2 to 4 weeks in the birds kept on:a. low proteifn’

ration by guantitative feed restriction during growing period,
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@Qme et al. (1950) observed a 42 dayfdeley in sexual
maturity in Uhlte{geghorn birds by a feed restriction

treaﬁment for 8 to 21 weeks of age at 70 percent leuel/of

s
]

feeding. S : ‘ i; ’" ! 3
~Hollands and Goue (1961) reported that full fed birds
attained sexual maturlty 16 days earlier than Feed restrlcted
blrds when the levels and duration of Feedlng were 90 percent
from 22 to 28 days, 80 percent from 29 to 35 days ana 70 |
percent. from 36 to 147 day se | o ‘ L \
Fuller and Dunahoo (1962) restrlcted the feed lntake of
White Leghorn pullets for the pericds = none, 6~12, 6-18,
6~24, -12=24 weeks.of age, During these peﬁio@s feed was
limited tolthe'ayerége.intake at 6 weeks-of age. The f
respeetive age at-sexual maturity were 147, 145, 159, 179
and 181 dayse | . . .
Strain gt al. (1965) reported that Feed restrlctlon in.
Single Comb White Leghorn pullets from 221ﬁ0 146 daysuof age
at 7U'percent~feedin9¥retarded sexual‘matq;ity by 15 days..-
Lillie EE al. (1966) found a signiflean; deley in
maturity of White Leghorn fed 75 percent feed from Bjtb 20" .
weekse ‘
lIn'Uhite Rqek‘aﬁe White Cornish pullets maintained qe;
medium and low energy feeds skipping feedgeyefy seveﬁ£ﬁ Qayl
from 1D—49vueeks_resulted in 10 days delay;inleexual'meturity
(Iino et al,, 1969) R : .
| Reddy (1970) reported that feed restriction at 10 to 40
percent levels delayed sexual maturity in: Uh te Leghorn by 7

to 31 days.
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Lée and Kim (1977) restricted the dieté oF'broiler
breéders to 20~35 percent of ad libitum level from 7=24 weeks
of age and observ?d that sexual maturity was delayed by 1 to
2 weeks in ‘restricted groups as compared to ad libitum fed
groups. |

Singh et al. (1975) restricted the feed of broiler
pullets t0190, 80 and 70 percent of ad libitum intake during
14 to 25 weeks of agé and observed that age of sexual mafurity
was aelayed»as the level of restriction was increased from |
ad libitum to 70 percent., Age at sexual maturity was louest
for the controls as compared to the reétricted'groups{
Narahari et al. (1976) fed the egg type pullets ad libitum and
B0 or 70 percent of ad libitum for varying period ranging from
5 weeks to 10, 15, 20 or 25 weeks of age. They observed that
age at first egg, 50 percent and peak produétiqn stages were
delayed in restrictéd groups by 1 to 32, 1 to 19 ahd 2 to 16
days, respedtively éompared to controls. The delay in age at
first egg was based on level and duration of restriction,

Sharma (f978) reported that restricted egg éype pullets
took longer timé'to.attain sexual maturity, The delay was by
9 to 25 and 7 to 22 days at first eqgg and ;t 16 percent
ﬁroduction, respectiveiy due to restricted feeding, He further

observed that the restricted puliets took léésgr time to reach

peak prdduction in comparison to the control group, The
pullets of- control group took 51 days to reach peak production

whereas the pullets of the 70 percent of ad llbltum feed intake

group took only 32 daYs.
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Nair and Ramakrishna (1977) studied the effect of
skip-~a~day féeding‘on-strain Cross White Leghorn pullets
from B to‘40 weeks of éée. They found no significant .

s
differences on sexual maturity between skip—é-day prograhme
and ad libitum feeding,

Solun et al. (1978) restricted feeding of young
replacement pullets from 85 to 160 days and observed that
age at first laying was 160 to 183 days. '

Gous (1978) studied the effect of feeding:lou Lysine
and low protein diets from 8 to 20 weeks in chickens reported
a delayed sexual maturity, |

The average age at sexual maturity of hyhrid Leghorn
pullet was 160 to.167jdays*compared>to 155 days for normal
fed, when feed uas restricted ddring 57 to 140 days of age.

Effect onrfeed.intake and feed efFicienCyg

Milby and Sherﬁﬁod (1956) observed that the feed
consumption per bird to maturity, from maturity to end of
laying and the feed required to produce a dozen of eggs,
were 10,1, 4144 and*2545 kg in full fed group compared to‘
9,5, 40,0 -and 2,27 kg, respectively in restricted groups.

MacIntyre andfﬂitken (1959) observed ﬁhaﬁ the feed
consumed upto the age of 2 percent eqqg prodUctipn, 2 percent.
egq pfoduction-td“endfbf the laiing period éndito produce
a dozen of eggs was 7,6, 42,8 and 2,3 kg in the full fed
groups.and 6,7, 4159 :and 2.31 kg, respectively. in restficted

groups,
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Ualtér and Aitkeﬁ (1961) found that the feed consdmptioﬁ
of full Fedhgrcup.andipestricted group upto the age of maturity
from first egg to the end of the laying cycle:and to produce
a dozen‘of.eggsfuaéaﬁoﬂg 39,3 and 2.15 kg andzﬁoﬁ, 39.0 ahd
2.08 kg, respectively;b { |

Fuller .and Dunahoo (1962) on the contrary observed that
the fééd consumption of a bird in the full fed group was less
upto the age of maturity in compariéon to the Feed‘consumptidn
of the bifd in restricted group. ’

In“Uhite.Leghorn; feed consumption from 145 to 500 daysw
was slightly more in the restricted group but the diféerence‘
was much less than the amount of feed saved during the grouwing
period (Strain et g;.,pigss).

Lillie et al. (1966) reported that fibre dilution
increased feed intakéﬂand feed restriction'rédu99d feed
intake significantly..

In White Cornish and White Rock birds skip~a-day every
7 days ‘had no effect on feed intake (Iino et ale, 1969).,

Reddy et él.(1974)'reported that the Fééd:restriction 
from 7 to 20 weeks of ‘age reswlted in a significant reduction
in feed COnsumptionfuithout any significant difference in the
efficiency. of feed ,utilization, During laying period feed -
efficiency decreased. in-the restricted groups: compared to
the groups fed ad libitum in grouing.periods -

Vaidya,and Sathe,(1974) found that thezfeeping of -ad
libitum.diets, after, 24 weeks of age to the restricted reared
birds resulted. in higher feed consumption than the control
birds, HouBVE:, the feed efficiency in the festrictedlfed

groups was better than that of controle
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Narahari.gg als (1975) observed that the pullets
reared on ad libitum and 80 and 70 percent of ad libitum
feeding from 5 Ep 25 weeks of age consumed: From first egg
to 55 weeks of age 3.65, 3.08 and 3.29 kg of feed to produce
one kg offeggs and 2s2, 1.95 and 2,06 kg feed for the

production of one dozen of eggs, respectively, The performance

efficiency index was found 30.5, 35.1 and 30,9 from 23 to 55

weeks of age in these‘group, respectively.

Singh et al. (1975) in broiler breeder stock found that
the aVerage feed efficiency ratios from 14 to 25 weeks of
age in the groups FedVQU, 80 and 70 percent of ad libitum were
6619,y 60,12, 5.65 and 5.56, respectively and durimng the laying
period the feed consumption for the production of a dozen
eggs was 3;30, 3,70, 8,00 and 2,80 kg, respectively 'for the
aforesaid levels of feed intake. The average feed consumption'
in the laying period i.es., from 182 to 300 days of age in
these groups was 11.62, 1080, 11.22 and 10,38 kg, respectivelye

Watson (1975) reported that feed consumption per bird
during-laying period was higher in case of restricted groups
compared to the full fed groups. The average feed consumption
per bird per dayfdurigg 22 to 42 weeks was 162, 192, 190
and 188 grams, resbectively for 100, 80, 70 and 60 percent
restriction of ad libitum. '

| Nair and Ramék:ishna (1977) observed that the feed

consumption by pullets reared on ad libitum, one day feed

dep:ivéticn in every 'seven days, 80 and 70 percent of ad

;ibiﬁum feeding from 8 weeks to point of lay were 17,30, -
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15.23, 14.44 and 13;22 kg feed with feed éfficiency 2432y 2425
2.20 and 1,77 kg péf’dézen eggs. .

Sharma (1978)‘0bserved that feed consumpfioh of the
pullets reared of restrlcted diets was 31mllar to or leSSer
than the feed lntake of the ad libitum fed groups during the
laying periods The leSSer feed consumptlon,ln the severely
rEStrictea groups Qéé due to the smaller sizajof the
restricﬂea fed groups. The feed eFFicieﬁcy from 22 to 50
weeks of age was\better in all the groups reared on restric-
ted feeding uheﬁ compared to full fed grdups birds., It was
concluded that the pullets onvrestricted feeding programme

made better utilization of the feed.

Effect on eaq . productions

The early work of Kent (1937) as quoted by Carlson and
Hoelzel (1946) lndlcated that restricted Feedlng during the*
rearlng perlod increased the number of egg.with a decrease
in number»of.smallﬁeggs. However, Shervood and Milby (1954)
Singsen et al. (1954) and Milby and Sherwood (1956) could not
observe .any conSLStent effect on egg productlon as a result
of feed restriction during growing period...

Schneider et al. (1955) observed thqﬁ there was no
’difference‘in number of eggs laid betueen:conﬁrol and
restricfed groups, theUer a significant_shiff in egg
production cﬁrVe‘uas noticed,

Fuller et al, (1959) found that rest;iction'Uptﬁ 12 or
18 ueekslof age had no apparent effect on'égg-production but
prolqhged‘restriction.upto 24 weeks of age resulted in
increased egg production from 32 to 52 weeks of age -~ both on

the hen housed and hen~day=basis,
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‘;QUiEehberry'gidéi. (1959) reported'tbaﬂcaloric'
résﬂribﬁied of pullets during grouwing peri;d had. no
con31stent effect on rate of egg productlon./‘ /

The proteln and energy (PE) ratio loe. 16 946 diets
of laying hens gave 81gn1F1cantly higher Feed/Food proteld"
conversion ratios than 17,2:936 and 18: 1000 dlets, ‘ »
respectlvely as reported by Quisenberry: et al. (1967)

Gowe et ale (1960) concluded that restrlctlng the -
feed intake of pullets during the gr0u1ng perlod lncreasedf
the intenslty of egg'production after the de}ay in sexual “
maturlty was overcomeo o |

Hollands and Gowe (1961) notlced that desplte delay
in sexual maturlty the restricted fed group laid more eggs"
in the first productlon year, Folldulng forced moult theL
restricted birds came into production more quckly and lald
at a higher rateféhroughout the second prdduetidn‘year;y

Berg and‘EQAfée (1961), Walter and Aitken (1961) and"
Gardiner and MacIntyre (1962) had shoun that pullets .
restricted durlng the rearing period had a hlgher peak rate'
of'lay than thdse*fully fed during the groulng period,.
Bullock ef alA(TQSSdebserVed 342 percehﬁfhfbher rate of -lay
For equal perlods after 50 percent productlon ulth restrlcted
reared pullets. ' | “ |

| Straln et ;if‘(1955) observed that the rate of eqgq
Flcantly‘hlgher for the birds kept in restricted feeding

during growing period than the full fed birds, . They concluded
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that the-optimum,level-of feed restriction.during the rearing

period for better pgg production was betwueen 70 to 80 percent ’

of ad libitum feeding. -
: ; ‘ . /
No significant difference in egg production of the birds

/

from 8 to 20 weeks of age in the groups fgd~giflibitum, 80, 75
and 7D‘péncent of ad libitum was noted (Liliie and'Denton,']QGG)°

' Gowe gg al. (1965) and Reddy (1970)36bs§rved that feed
restriction of 20 to 30 percent feed resﬁltéd.in»higher rate
of laye: ’ o | v:.j

Uaidya and Sathe (1974) allowed the feed intake at.thé
rate of 80 and 70 percent of ad libitum intake from 12 to 24
weeks énd found thét_the average egg production of ad libitum
80, 70 perqent of.ad libitum fed groups was 60,0, 65.04 and
61,03 percent in’1DO;days of egg productiqn.ﬁ‘

-‘Reddy et glﬂ.(1974> tried five dietéryv;égimes’Qiz.
ad libitum, 90, 80,.70 and 60 percent ofngg‘libitﬁm during
growing stage Fr0m %;t0 20 weeks of age. They.obserVBd that
all restricted feeding regimes had simiIg: effect on egg ~
product ion, aé-con?roir, except 60 percenﬁ of;gg:libitum“fed
birds,ingﬁh}ch the.-production was depressed. ’They»cppcluded
that moderate feed restriction in the range of 70-80 percent
of fuli feeding, .during growing is more beneficial Fhan,the
ad libitum f‘eesiihg-pmgramme°

Voitle et g;:‘(1970) observed that gkipaa—day pr0gramme

Uith~broiler_breederfpullets delayed sexual“maturity,

increased total egg production and reduced-the interval

between 25 and 50 percent production, SRR
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,Bjornﬁadtand Hvidsteir (4973) fed birds every second -
day and. found. that birds ate 9.1 pérceﬁt:less'Feed and
gave higher egg yield.compared to the Full,fed control,

Voitle gt él.;(1974) observed that hens laid more
eqggs aftef sk@pea~day feeding than any 0thef~rearing o 5.
treatment. . '
| Auckland and ‘Uilson (1975) restricting the laying hens
from 32 -to 68 weeks of age allowing rehabilitation’periéd of
ad libitum feedirig observed that the egg production of the. ! |
restricted group was 66 to .70 percent against 74.3 percent
of the‘cohtrol.t | v |

Singh gt al. (1975) obsegrved that the bfoiler,pulleﬁél.
on 90, 80 -and 70 percént of ad libitum feed intake laid on-
an average 50,'57’ahdx38 percent in compérisoﬁ to the 66
perceﬁfyproductipn,Qﬁ the controd group, - v .

| Sharma (1978) observed that the restricted pullets

showed poor rate of "egg prdduction during the:first experi- -
mentaf‘peridd (22:to 26 weeks) but in latefipdrt'ofi
experimental ﬁeribdé:ﬁﬁe restricted pullets:showed higher ::
rate of egg production.and concluded that the lower level
of feed intake during-the growing period increased the
efficiency of egg:production,

‘Robinson gz;gl,"(1979).reborted that pullets with
intake restricted by 6 percent in the layifg period laid
about 251ﬁoreieggs.to~90 weeks than those fed freely .during

laying. -
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Solun et al. (1978) observed the feeding of birds and
showed thaé restricted fleeding of replacement pullets has an
improvement and p?sitive effect on productiﬁity. Ageev/éﬁ}g;.
(1979) reported that egg production decréggéd when feed was
restricted at-thefbeginnidg of the laying'périod and increased
uhen ‘feed .uas restricted after the peak of laylng at 300 days,

Heyuang et al. (1955) showed that 15 percent protein
ration at a high eneBgy,level was comparable to 18 percent
level for. egg production in both hot and merfate climate. ,y
Lillie and Denton (1967) found that a 14 pércent.ration in |

layer was adegquate for maximum egg producﬁion;‘

Effect on<eqqaueidht:

Sheruood‘and Milby (1954) reported thgtAﬁirst'egg of
birds kept on restricted feeding were heavier than thelfirst?
egg of the full fed birds but at any giuen‘qalgndar date the
eggs uwere substantiéliy'of the same size, 'Milby and Sherwood
(1956) also reported similar results.

Proudfoot and Gowe (1967) reported a heav1er average
egg  weight from bird3~on restricted diet dn cqmparlson,to the
egg of the birds reérea'en ad libitum feeding ‘when estimates
were made in a sample of eggs at one point during the laYing
period, | ’

Lee gt al. (1971) did not observe any signifibant
dlfference in the aVerage egg uelght at the same chronollglcal

age in restrlcted fed pullets and those fed "adequate dlet.

ad lib@tum‘during rearing., When the results were weighted



for production, egg:Siza was found larger ipurestricted‘grOUpso
The pullets fed laying deficient diets during re‘aring‘ laid
significantly smaller eggs than those Fully!Fed;contrO}se )

Gqu g&_gl./(1960), Walter and Aitken"(1961),.Fulier‘
and Dunahoo (1962) and Strain et al. (1966) observed a
reduced percentage of small eggs at the beginning of the
production cycle in, the case of the restricted-birds and the
mature weight of the egg was similar to that of birds mainte
ained on full feed-dﬁring the rearing period, - Sunde et g;.g
(1954) and Schneider et al. (1955) reported;significant
increase in the egg weight of restricted birdﬁ. |

Reddy et al. (1974) obsérved that thé size and produc-
tion of egg mass.per“puilet wvere higher in the restricted
birds.

Fuller and Chaney (1974) reared White Leghorn pullets.
on restricted dietafy energy (2/3 of voluntary -intake)
treatments during:g:ouing period'andfobserVBd fhat pullets
under reétricted;ehergy regimes laid more;settable 200Ss,
fewer small»anﬂ'ddublezyolked eggs and moTe -eggs in
\ "extra‘large"vand-"iarge"'market eqgg classification than
contrml;

‘Vaidya and Sathe; (1974), Singh gt al. (1975) and
Gous (1978) observed that there was no differsnce ih egg
weights of full and. restricted groups. /

(Naraﬁafi et gi; (1975),obsenved.a_éigniﬁicant difference 

of egqg weights between treatments, They noticed that in
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groups uHich were. Fedn7d percent of ad libitum feeding, the;_.
egg weight was slgnlflcantly higher than the full fed grOUp.
Similarly the egg uelghts on Ist, 10th and 100th day of |
production in 70 ﬁercant level of ad libitum feeding froh
5 to 25 weeks of age were found heavier than those of control
groupe. | ” | |

‘Uatson (1975) observed that the restriction of feed,
during tHe'rearing‘period resulted in an increased pe:centxw

rate of lay of - hatchable eggs as compared to Fully fed

z
N
\

controls, Slmllar results were obtained in the recent works

of\Miller»gL al. (1977); Iotsyus et al, (1977) ~and Yeh (1980)°
Thornton et al. (1957) used dlfferent range of proteln

levels (17, 15, 13 .and. ¥1 percent) in laying ration. Egg

weight was reduced in a highly significant manner at the

11 percént 1eval,’glqcidence of small eggs_uas:grgatest §t~w

the 11 and 17 percent level and loyest at,theﬁHS percent level,

Effect on fertility and hatchability of eqgds:

- Restricted feeding during the rearing périod doegﬁnot
have any deleterious effect on the Fertility and hatchability
of the eggs (Sunde'et al., 1954; Milby and Sherwcod,.1956).
It;rathgg had a Eetter effect on thevproduction of mare
- settable eggs, accompanied with better fertility and hatcga~

bility .(Schneider gt al., 1955). S :
Voitleqéi-élga(1974) also observed resuits in support’

to earlier findings'that restricted feeding during rearing

periocd had'nd~adqéﬁ§e¥efﬁect on fertilityvghd?hat¢hability,
Khan gt al. (1977) observed that short term quantitative

feed rgstriction treatments should have no adverse effect
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on Fertility and hafchability of broiler,bieeds‘of‘chicken;
They found percent fertility and hatchability (Total egg
basis) in ad libitum feeding, alternate-day-feeding and’50
Percentvrestriction'in feed intake from 16{£0 23 ueeksgof .
age was 84,9, 85,3 and 87,2 and 71,9, 72.8 and 71,8,
respectively. _ ’ |
- ‘Nair and Ramakrishna (1977) reported that skipea-day
feeding programme from 8 to 40 weekKs had no effect on
fertility and hatchability and noted some v?riations'among \
various treatments but these minor differences did not follou
any‘defiﬁite trend.

Tzvetanov.gt. al. (1978) reported quantitétiVe feed
~ restriction during growirg period improved hatchability,

Cave (1978) did not observe any significant dif ference
in fertility en hatchability over the entire 28 weeks laying
period, He fed all mesh, uheat and Rye plus wheat ad libitum
Feedinglfrom 6 to 20 weeks of age to broiler-breeders. The

percent Fértility énd hatchability were 92,2, 92,4, 92.6:ahd-
90.6, ..., 89,2, 89.8, respectively, |

Effect on mortality: SR e

The mortality réte during the rearing period was slightly
‘higher in feed restriéted birds than in the full fed birds: -~
(Fuller and Chaney, 1974). .As reported by/Schheider et al,
‘(1955),'Hollands and Gowe (1961), Fuller and Dunahoo (1962),
Strain gt al. (1965) and Proudfoot and Gowe (1968%), there
was little effect on ,the laying house mortality. Houever,ﬂ‘

Gowe gt al. (1960), Hollands and Gowe (1961) reported that:
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layingVHdUSe’ﬁortéliﬁyauas reduced in Feed@festricted birds
as compared to’ggiiibi5Um fed birdse ' /
.BrUCknefAaﬁd'Hiil;(1971) reported'théfhéCurance of
coccidiosis and feSpifatOry disease in pullets under gding'@
feed restriction,i Hollanas and Gowe (1961) observed that
thgseVtuo~éonditions-accounted for ZU‘peDCeht of the extra \ .
deaths in pullets reared on restricted feeding, Bergand
Bearse (1961) repérteg’fhat infection and mortality rate}ih\
restricted birds due to staphylocecal arthritis was higher
than in‘FUll’de~Bi;ds. Cannibalism had also‘been repoftéd'i’
as é cohtfibutinglfactor to the high rate of rearing .
mortality in the restricted birds (Schnéidér et al.,. 1955,
Issacksfgi‘gl.; ﬁ960);f‘The above UOrkers.fUrther;reportedr

that the'mértalitylduring the 1aying'peridd?ua8»louer.in.‘f

§

birds restricted during the rearing period than those on-
ad libitum feeding,. '~

The mortality percentage during reariné?peridd uad. 7
slightly' higher in birds fed uwith low protein diets during
the~stérting and:gfoging periods, But the laying house
mortality was not.affécted (Bullock gt al.,1963, Lillie and
Denton, 1966, Smith, 1967, Wright st al., 1968, Summers et al.
1969, and Bdair gt al., 1970).. Vaidya and Sathe (1974), Singh
et al. (1975) and Narahari et al, (1975) repofted‘the'ovef»
all mortality of the birds reared on restricted feeding was.
similar to the horfality of the group rearéd,bn Full feeding,
Reddy et al. (1974) motedihigher overall mortality in the-
group fed‘gg libitum in comparison to the groups»reared on

I3

restricted feeding.
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Paterson (1975) and Farrel gt al. (1976) showed that
lou dietary energy concentrations and different protein and

energy ratio had no effect on mortality,
' s

Economics of restricted feeding:

Bruckner and Hill (1971), Issacks gt al. (1960) -and
Walter and“Aitken'(1964) reported that restricted.feeding'
of grouing‘pullets‘re§ulted in economy in egg productiaon,
Goue et al. (1965) compared the data of 5§ years in
relation.tO'rasfrictedffeeding of replacement pullets during
the rearing periocd with full feedinge They found that thefsE
was reduction in total feed cost for the rearing-and laying |
periods of 2 and 3 years. Egg income from the restricted:
groups was higher due-to (a) increased egg«proauction
(b) higher percentage of large and medium'éiZeieggs,ﬁ
(¢) increased livabiliﬁy in the laying housé.h;The higher
net income For~re3fr;cfed birds was due tofhighér‘inCOme from
eggs and lower totdl feed costs. They’con&ludéd that
restricted feeding during the growing percéﬁt of egg type
stocks was biblog}bally and economically periﬁableQ\/
Hollands ahd’ﬁoué (1965) regported that the réséficteﬂ.
birds during.22n1&§:déys had an increased econemic teturn
 0€ 44 percent per bird.in the first year’ofvproductibn and
89 percent in the sécond year of production compared Qithf
- full fed groups,
Vaidya'and’Sathéi(1974) reported highef?returdsifrom<'»
pullets at'the§ehd of “the study at 36 ueeks“of age when .they
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were grouﬁ at‘80’aﬁd{70ﬂpercent level of.égalibitum feeding
" from 12;t0'24 wééks-oftageo »~e ‘ |
Reddy gt al. (1974) and Narghari et al (1975) also |
- - , /
indicated a higher ‘margin of profit in restricted fed birds
than the full fedtbifds; |
Néirsand'Ramakriéhna (1977) observed that longef'
"restricted group had shown better feed economyfand‘highér
monetary return tﬁaﬁ the control or shorter restricted
groups. - They concluded that there was an;income‘df about'-Kﬁ
R 1 to 6 over feed cost per surviving pullet dépending upon
the duration of restrictibn compared to full féd groﬂps.
These data are in agreement uith'the’reports'publiéhéd by
Tssacks gt al. (1960) and Vaidya gt al. (1974) ho also
reported higher mone;ary returns from restricted groups.
~Sharma (1978) Teported that the higher .ecoromic
returns. in the 70:ﬁerbént restricted groupé"?fom 6 t0“24.-1“~
weeks of ‘age were dQé\to‘consumption of ‘less feed, low rate

of mortality. and higher rate of egg production ‘as ‘compared

to birds-reared on.ad libitum feeding.

v
-



3, MATERIALS AND METHODS

Experimental birds:

v

Three hundred‘thirty one-day old sexed chicks'(hgfched
on 29th February, 1980) of a commercial léYer strain were -
purchased Ffom'm/s éboﬁa Pearls, Neuw Delhi; The chicks were
vaccinated agéinSt Ranikhet and Marek's dis:ease° The chicks
wvere réared tﬁ 6 ueeksiage. They were Fedﬁstérter ration 
(Table 4); The éxﬁeriment was started at 6 uéek§ and lastéd

upto 50 ueeks of ége.

Experimental Design:

The study was conducted in two parﬁs;:fin both cases
completely randomiséd_design was followed and has been

presented in table 2¢

Table 2

Experimental design

Part 1(6-20 weeks) Treajment
' | _" —— 1 t '
Full fed Alternate  Scratched (Feeding method)
1 . 1 *
i Y T T T T T B | .
R R |
2 R3 Ry Rz Rz Ry R, Ry (Replication)

U
(30)  (30) (30) (30) (30) (30)(30)(30) (B3) (Number of birds) -

D ]

1
Part Il

(20~501ue§ks)
1 , N 10 T ,
Ty T Tq LA T, (Treatment(Table 3.
(33) (33) (33) (33), (33) (33) (Number of birds) -
4\ .

-t w0 ot o
- s eous

-
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Part I ‘;Tdoiadndred seventy, six weeks old cﬁicks
were lelded randomly into 9 groups of 30 blrds (27 Female,
3 males) each. /Threevgrpups, each of 30 birds (90 b;rQS) A
were allowed to each QF the following treatments, The/Firét -
experiment lasted tlll 20 weeks of age. , _ : ;Qf

1. Full Feedlng(control) according- to N R.C. Standard.p

2. Alternate~day feeding of ration made according to T
NoRe.CsStandard.

‘3. Scratched feeding (based on primérily rice polishihg).

Part II: A£ 20. weeks of age 66 birds (out of a total‘of o
90 blrds)From egach of the three treatments of Part I vere ; |
randomly‘selected. Each of these groups were sub-divided 1nt6
tuo éQb;grOUpé of 33 birds (30 females and 3 males) each and
vere sUbjécted to treatments detailed in Table 3,

Table 3

Dietafy Treatments -

Troatment Code ___ Part I  Part 11
T1 . )  >Contr01 o | Control
T,  ""‘f ~ Phase
Ts | o  ””Alternate—day feeding ; Control
T4' . ) g ’Phgse
Ts 4‘Scratched feeding -~ Control
Tg .,_A ' - ‘ f ) Phase

ﬂ, The duration QF the second part Ofwexperiment:uas 20 to

SD‘weéks of agé.w This period was divided~into‘thréaﬁphasés;
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Phasefl, 20 to 30 weeks, where birds were fed both for grouth

and production and Phase II 30 to 40 weeks, and Phase III 40

to 50 weeks, fed for broduction. '
S -

Housing and Management:

/ ’

Normal housing,ahd management practices were folloued
during theccoursé of thg\study. | ~
Liaohting:

Light period was reduced from 24 hours to natural day
length at 30 days of“age'énd remained at natural day lengthf
untill idz days ongge. The birds were probided with 16_hou;s
light from 142 days of age until end of the experiment.
Feeding: | -

. From 6 to 20/uéeks of age, birds ueré fed according to
composition‘of rations given in Table 4, The Eirds wvere fed "
ad libitum except the alternate-~day groups where the birds

were deprived of feed on alternate day.

, - Table 4 ,
Composition of rations used in Part I
Ingredient % - Starter Ration used im contrel Scratched
- ration and alternateday group ration

Maize 5445 45,0 -
Groundnut cake 34,0 " 20,0 -
Rice Polish - : 25,0 92,0
Fish meal 1 10.0 5.0 2.5
Mineral mixture " 1.5 2.5 2,5
Shell grit - 2.5 ‘ 2.5
Rovimix2 25 g ’ 25 g 25 g
Rovibe3 - - ‘ 25 g
Analysis. CP (%3 23,0 1605 12

“ ME(Keal/ka) 2930 2875 2715

-1.,Nineral mixture -~ containing -~ Ca-SZ%,P-G%,Cu 100 ppm;
Mn,027%, 1.0.01%, Fe 1000 ppm,Zn.0,26% and Fluorine 0.03%,

2, Rovimix each gram contains ~Vit A-40,000, IU; Vitamin Bo=20
mg and Vitamin DBz 5000 I,U.

3. Rovibe each gram conkains Vit., B4-4 mg, Vit Bg ~8mg,Vit, By,

20 mg; Niacin 16 mg, Calcium Pantothenate 40 mg and Vit E
0 mg, . ' R ‘

AY
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The composition of ration of full fed and alternate-day
feeding groups uas7séme. The scratched ration,consieting

chiefly of rice pollsh was analysed for prox1mate composltlon

(Table 5)

. _ - . Table 5

s Proximate Analysis of Rice Polish
Contents‘ Parts
Moisture - o 5.44\%
Ether extract o 11.33f%
Ash B 14.60;%1
Soluble ash 6.85 % -
Insoluble ash 7.15 %‘
Crude Fibre - 12,40 %
Crude Protein = 11;967%'
NoFoEo ER 50,37 %

rFrom 20 weeks the_second part of the experiment uwas
started,, The ratione used in this period are presented in
Table 6, nThe ratlon No. I {(control) was Supplled to three
groups oF birds T1,p Iz and Tg and groups T2,,T4 were prOVlded
with ratlon No,. 2 and last group Tg was put on ration No. 3'
for lmmedlate recovery. The first phase of feeding schedule

‘was contlnued From 20 to 30 weeks of agé. = At 30 weeks of<age

the ration No, 3 ‘was, discontinued and retion No. 2 was also

[}

-SUPDlled tU the group TG and putting the groups T2y T& and

Ts in: the 5amg plane of nutrition as the»blrds recovered the

restrlctlon effect,and no difference in egg productlon compared
“to the full fed groups. The birds were fed the experlmental

ration rest of the periods ice. 30 to 50 weeks depending on the
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production performances,
Table 6

Composition of experimental ration under Part II

Ingredients % 7 - Ration 1 -Rétion 2 »Ration 3
Maize = o 50.00 50,0 45,0
Groundnut cake =~ 14.0 23+0 30,0
Rice Polish 25.0 15.0 - 4.0
Fish meal 5.0 6.0 1040
Jowar : - L 5.0
Mineral mixture ! 2.5 2.5 2.5
Shell grit 3.5 - 3.5
Rovimix A 25 g ._25 o] 25. g
Rovibe¥* S 25 g 25 g 25 g
Analysis CP % 16 186 75 2143
e Me_Koal/kg 2870 2850 2770

¥Rovibe:ias omitbed from the rations Noo 1 and 2 at beginning
of The second phasg of experiment i,e. 30 weeks onwards.

Trapnestlng.

Birds a%ter>18kweeks age was confined daily in
indiVidual'cagéé uﬁfil the record of age énd b0dy uéight'at
the sexual maturlty and the veight of flrst eggs From all
the blrds uere obtained,

Dbservations:°

‘Body ueightsbo5'individUal birds were recorded ét‘é;
13, 20, 30, 40 and 50 weeks of age.

E£gg production:

The daily‘ébg production for each fépiicate’uas recorded
. 'till the end of--experiment, The egg production for dif ferent

peribds wvere céléﬂlafed on hen~day and hen~housed basise
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Eqq weioht: -

Egg weight of all eggs were recorded at 36, 40 and 50
the e
period was estimated; L
Mortality: , R
The mortality was recorded for the béth periods i, e,
growing and laying period separately, The cause of death
was ascertained as far as possible by post-mortem examination

performed by Veterinary Pathology Department.

Fertility and Hatchability:

Data on fertility and hatchability were obtained tuice

during the experiment. Fifty eggs were incubated from each

group and/fertility and hatchability were calculated as

given below: o o

% Fertility - Lumber of fertile eggs *.
Tatal number of eggs set
% Hatchability - Number of chicks hatched *‘106

(fIéﬁéI: egq sethES> Total number of egg set

% Hatchabiligy = Number of chicks hatched , 4qq
(Fertile egg set-EES) Number of fertile eggs

Fegd Qonsumbtion:
. Feed consumption records were kepﬁ‘For both periodé-r
The feed efficiency for body‘ueight gaihs during 6 to 13 and
13 to 20 weeks of age were calculated, '
‘Feed eFFiciené; for egg production was éalcqlatedﬂiﬁ
terms of‘feed reguired to produce a dozah of eggs and also to
proddce one kilogram egg mass by for treatment during the

¥

three phases of experimental periocds.
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Performance Efficiency Index (PEI) ~ PEI was also

calculated for the three phases of laying individually for
each treatment and was calculated as given belou:
v o |

"Average egg weight x percent prdduction

PEI =
Daily feed consumption per bird,

Economics: o K
‘The chick ‘cost, mortality and Feed cost was con51dered

as inputs. No handllng and processing charges were lncorporated:
It vas based only on the cost of individual feed ingredients,

| The egg price and cost of culled‘birds was taken as
return, The egge»prices were calculated. at the rate fixed by

the university from time to time,

Statiegical analysiss

Data were sebjeeted to analysis ef"variance° Wherever
sighificant differences occured means uefe subjected to'
critieal dif ference test. All the percentage were transformed

to Ar051n angles beFore statistical analyals uherever needed

(Steel and Torrle, 1960)
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4, RESULTS AND DISCUSSION

Part I .
Body weiaht:

The first parﬁ‘of the experiment was cdndUcted on 6
weeks old chicks ﬁéQing an averagé body ueiéﬁt of 320 g.’
The initial body ueight'among three treatmehts‘were statistie=
cally nonw~significant, Three different methods of feeding
wvere applied till 20 week age and the effect on body 9eight
has been presentéd in table 7 and their analysis of varianc§f

in table 8, \

The body weight of scratched fed birds decreased due to
.treatments‘referred above in a consistent'ﬁattern and at 13
weeks of ége the significant differences webe observed, fhe
highest 13 weeks body Qeight 766 g was observed in pullets
fed ad 1ibitum (control), where as body ueiéht of pullets‘nf‘
‘élternatendéy and scratched fed groups were 727 g and 612 g,
respectively, The birds belonging to tha sCragched feeding

group meresignificahtiy lighter in comparison to the birds
| fed ad libitum and,gltérnate-day; There was no significant
difference in bady'ueight of birds fed ad libitum and éltefnateny
day at this age (13 weeks). _

'The analysis of variance (Table 8) igdicated that the
‘mean body.ueights ;t 20 weeks of age were significantly
affected»by different freatments. The higﬁest mean body
‘weight (1260 g) was observed in birds fed ad libitﬁm.(cont:ol)
followed by 1105 g and 960 g for bi%ds fed on alternéte-day

and scratched fed regimes, respectively,
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Table 7

Means standard errors of body weight of chickens subjected

to full, alternate~day and scratched feeding

weeks age.

V

- from 6 to 20

Methods of , Mean body weights (gq) at
feading bth week 13th_week 20th _week
Control 317" 44 560 766°48,380 1260%+28, 250

(Full#feeding)

Alternate~day  ,223,, nng 727%422.270 1105°+11.316
feeding = - , —_ :
Scratched 320244, 495 612°+7,118° 960°+20, 520
feeding - : \

Figures having similar superscript do not differ significantly
at 5 % level of probability,

Table 8

Analysis of variance of body weight of chickens subjected
to different methods of feeding at different ages.

6th week — 20th_week

Source of 13th week

vafiation df. MSH5 df Ms df . MS
Between 2 - 699 2 512991.,5%* " 2 1798763%*
treatments

Between 2 2212.5 2 12910.5 2 5075
replications '

Betueen 4 108 4 6475.5 © 4 - 14609.75
treatment x

replication

Errqr 234 1006417 232 16945,56 231

36367411

*¥% P 7 0.01
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It uwas further revealed from table 7 that the loss
in body\ueight Qégwdraétic at a later s%ége((gfter 13/ueéks
of age)’tﬁan at the beginning of the tfeétment. Atifgiweeks
the deviation in body uelght from control was 39 g in
restricted and 154 9 in scratched fed group. At 20 ueeks
the difference lncreased to 155 g and 30@ Qy respectively
when compared ﬁo control (Fig. 1). |

The breseht observations were in égreement with those
obtained by Gowe'gt 2l. (1960), Hollands and Goue (1961),
’Fuller and Dunahoo (1962), Gardiner and Naclntyfe (1§62),
MacIntyre and Gardlner (1964), Reddy et al. (1974) and
Narahari et al. (1975)o

' No-significant differences uwere obtaihed betueen

alternate~day aﬁd control feeding in body weight gain aé
reported by Nair and Ramakrishna (1977), but contrary to thlsfu
Khan et ale (1977) found a difference in body weight gain of
500 g- in White Rock birds fed on alternate-day compared to
control Nir and Nltson (1979) reported that althDugh chlcks
adapted to 1nterm1ttent deprivation oF feed and. shoued
increased body weight during the feeding peplod due to
increased anabolism but despite of this overall growth rate
was less, | "

During the rearing period of 14 weeks, the body weight

gain varied according to the feeding methods. There uaé
maximum feed intake per bird in the scrétched group with poor
feed utilization as compared to the other groupss The hlgher

feed intake in the scratched fed group uwas, perhaps due to
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_poor energy content of the ration provided tp the birds,
The poor utiligation of scratched ration.-may also be/ﬁue to
its imbalanced nature and high crude fibre content.

Smith (1967) ?eported that 11 percent protein did not
depress body ueight.f This observation ié cqntrary to the
present findings, Tﬁe reason for this may be the proper
energy content in Smith’s ration compared to ldu ehargy:éndv
protein in the scratched ration of the‘présent exaprimenep
Brake and Garlich (1980) reported thati1D°8 percent protein
diet during 5 to 20 weeks of age depressed body ueighf and
a ration containing 12,5 percent protein with high énarg?
(3000 KCal/kg) diet improved body weights, This is in
agreément with present findings., High riceAbran content
in grower ration may have adverse effect on body weight gain
as reported by Kratzer and Leslie (1980), They reported
that a 60 percent level of rice bran in ration reduced grouwth
in chicks and turkey poults,

'Feed consumption and faed éfficiavcy:

The effect of different methods of feeding on the
commulative feed ihtake per bird from 6'£0 20 ueeks of age
has been presented in table 9 and their analysis of vérignce
in table 10, .

'During 6 to 13 weeks of age there was similar feed
intake in scratched and full feeding @rogramme, but the kg of’

feed required to gain one kg body weight (feed efficiency)
was better in control group (4.56) than the scratched fed

-

group.(7.09). The poor utilization in later group is perhapsk

due to imbalance of nutrients in ration which was low in energy °

¥
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i

Average feed consumption per bird and feed eFFicieﬁcy"

as subjected to three methods of feeding. /
Methods of 6=13 weegks 14=-20 uweeks
feeding Feed intake Feed Feé? intake Feed ‘

g - efficiency g} efficiency

Control 20502 44565 35032 7.091
(Full feeding) , |
Alternate-day 1600b : 34960 ,'ZSDUb 6.611
feeding ' ‘ »
Scratched 20712 7,092 4356° 124517
feeding - '

Figures having slmllar superscripts do not differ significantly

at 5 percent level of probablllty

Table 10

Analysis of variance of average feed consumption per.

bird subjected to three methods

of feeding,

Sdurce of 6=13 weeks , 14-20 weeks

variation df . Mg df Ms

Between o

Betugen : ‘ :

replications 2 0.0025 2 ' 0.0165
Error 4 0.0115 4 0.0345
* P / 0,05

** P/ 0.01
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and protein and high in crude fibre content,

‘ Duringk14~to‘20 weeks age, there were considerable
dlfferences in feed intake of birds oF varlous treaéments.
Birds of scratched group corsumed maximum feed 4356 g per
bird during this.period compared to 3503 g in control and
only 2500 g in elternate—day feeding prpgramme. The feed
efficiency was in avreverse orders It was poorest in the
scratched groupvfelloued by control and alternate-day Feeding
programome, respectively, Poor feed efﬁiciency in scretched
group was peThaps dee to imbalanced ration, Best feed

ef ficiency ues DESerVed in case of birds fed on alternete-
day Feedlng durlng this period, . _

In the present study, birds of- alternatenday fed group r
consumed 4100 g per bird during 6 to 20 ueeks of age compared‘
te 5553 g ih‘control group. During the rearing period ehere“
was about 26 percent feed saving in alternate~day Feedlng
over control, Thls group had most efflClent feed utlllzétlon
due to low intake of feed. | 2

The obserVatlons of present studyluith respect to feed.
utlllzatlon in alternatenday feeding group are in- agreement .
with the obseruatlons of Jackson (1970), B jowntad and
Hvlesteln (1973) also reported similar findings.

~ Contrary to the observat ion reported above Dgaté et ale
‘(1970) noted that pullets fed on lou energy diet based on
extracted rice bran (77.7 percent daf ration) ate mors feed

‘and exhibited poor feed efficiency, Similar is the observatio

‘of present study also in case of scratched feeding which is
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ﬁainly based upoh rice polishing., There was about 16 percent
highér.Feed intake.compared to control with poor Feep
efficiency, This is further supported by the ﬁindiags of
Lillie et al. (1966), W

Part 11

Birds on different methods of feeding dufing grnming
period were pooled together at 20 ueeks of age and were
randomly re-dlstrlbuted into two groups of 33 birds eachiumbﬁwi‘
One group was alloted to control and other to phase feeding, -
In ather'erdsithere were six L reatments ddring laying period

(20 to 50 weeks of age) as given belouw:

Code ' ‘ , Treatments
Growing period

Laying period

~tﬁwli’i. Control Control
Ty i 1 wContr0l Phase
T3 Alternate~day feeding - Control
T4 Aliernate-day feeding‘ Ph;se
Ts Scratched feeding Control
Tg AScfatched feeding Phase

Birds of control groups were ?ed,according to normal standard

and phase groups'were fed according to the production status

of the birds,



44

Body weightss -

The mean body weights for 6 treathehtsvat 30, 40 and 50
weeks of ages gaVewbéen presented in tab;é 11 and the
statistical analysis of variance in table 12, ‘

The analysis Eﬁ variance at 30 ueeké‘d? agé indicated
that théfphase feeding had significantleffect on the mean
body weights, The bady weight of the gﬁ libitum fed control
group (Tq) was 1311 g, It was followed by 1351, 5318, 1390, |
1264 and 1466 g fo'Tz, T3, T4y, T5 and Tg groups, reépecéiwely.
The pullets of group Tg which were allowed higher on profein
diet (Téble 6) having 21,3 percent crude‘pfotein from 20 teo
30 weeks of age showed higher body weights than the body
ueights'éflthe.birds:uhich were receiving }6;percent crude'
protein (T1, Tx and T5) and 18475 percent crﬁde protein
(Tz ahd T4), respectively. Pulletsiof‘ Tg jgrohp reared on”—l’g/‘
percent protein aftpr“an initial scratched feeding till 20
weeks of age had minimum body weight uhich‘uas significanﬁly
louer tﬁan'the,bther groups indicating that ét'lou.plane of
nutrition birds are not able to fully recover the lower initial
body weights due to scratched feeding, where as the pullets of
Tg group recorded the highest body weight even though these
birds were also from the scratched fed group. |

At 40 weeks of age also kPhase 1I) the phase Feeding
- had a significant effEct on body weights, ;The mean body

veights of the pullets reared on tuo planes of nutrition i,e.:
at 16 percent protein (Tq, T3 and Tg) had 1490, 1479 and 1508 g

which were statistically similar but are significantly louer
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Table 11
Means and standard errors of body uéight(g) of
layers- subjected to different treatments. .
Va
Treatmants : Treat Age i k
atment ge_1h weeKs

Feeding After  cods. 30 40 — 50
upto 20 20
weeks weeks

b

b - » ‘ o
Control Comtrol T, 1311 465,680 1490° 428,897 1505° 428,980

Phase  Top 135120 421,725 1485°% 423,409 1535% 427,547

Alternate =-day« o ‘ -
feeding contZol‘ T 1318%°431.975 14732 431,610 15362 +35.245

Phase T,  1390° +27.133 15660 +33.946 15852 +47.195
Scratched C b a ' b
feeding control  Ts 12647 421,953 15087 44,069 1425° 431,978

Phase Tg  1466° 22,971 1577° 425,432 15312 427,878

Figures having at least one superscript in commeon do not differ
significantly at 5 % level probability, :

Table 12

Analysis of variance of body weights of chickens subjected -
to different treatments during 20-50 weeks of age. .

Source of 30 weeks 40 weeks 50 weeks
variation df . Ms - df Ms df MS
Betwean . | ’ ' ‘ ﬁ
treatments 5 S0 150134%F 5 556 24 %% 5 78112% -
Error 0 17 36464 166 947% 160 31281

* P /0,05

** P/ 0.0T



46

compared to phase fed groups (Tp, T4 and Tg) at 18,75 percent
protein, | ' o / 
The same‘plane of nutrition as ih Phase 11 ués
continued in all the groups during Phasé III (from 40 to 50 -
wveeks of age). The effect of treatments was significant
for body weights at 50 weeks also. Body weights in all the
groups except in Tg were simiiar. There was slight
reduction in body weight of Tg5 group which may perhaps be
due to higher rate of lay in this group compared to others.
These results on body weight indicates that the
 dépressing effectvof controlled’feedingvuas rapidly over
come during laying period and appeared to have no adverse
~effect on body weight of the birds,
" The findings of the present study are in agreement with
Hollands and Gowe (1961), Reddy et al. (1974) and Narahari
et al. (1975) who concluded that the birds subjectéd to
early resﬁriction had comparable body weight with the full
fed birds following restoration of full feeding, But Fuller
and Dunahoo (1962), Gardiner and Mathtyre_(1962), Naclntyre.
and Gardiner (1964), Berg and Berse (1961), Deaton and
@u1s-anberry (1963) and Strain et al. (1965) reported that

the feed restricted blrds remalned smaller even during the
f

laylng perlod in’ comparl&m to the weights of the full fed

group. The results of the present eXperlmenL do not support
thevabOVB Findings. The disagreement may be due to the fact
that thé feed restriction continued for a 1onger duration in
above~refétred studﬁes and birds could not -find enough'fime

‘before active laying to recover the lost body weight,
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Age, bogx'ueight and weioght of first egg at
sexual maturitys

/
/

The average age at sexual maturity as affected by
different treatments has been furnished in table 13 and
their analysis~o% variance has been preéented in table 14.

It may be seen from the table that the scratched
fed group of b;rds took longest time 16? days to attain
sexual maturity followed by alternate~day (158‘days) and
control group (152 days). These differences were statisti-
cally significant. It appears that feed restrictiof as in
the case of scratched feeding ﬁrolonged‘fhe age of sexual
maturiﬁy. | ’

It glso appears from these resulté that attainments
of certain level of body growth is necessary for the birds
to start lay. Ffor example, in the present Study birds
attained 1250 to 1300 g body weight befqre the start of lay.
Though the body weight at sexual maturity is statistically
different yet range is only 50 g to explain the above point,

VSimilar results pertaining to age at sexual: maturity
of restricted fed birds were obtained by'severél workers,
Strain et al. (1965) found that the 36 percent feed restric-
tion in White Leghorn from 5 to 21 ueéks prolonged the age of
sexual maturity by 15 days. Lillie gt al, (1966)‘reported |
a significant delay in maturity of White Leghorn fed 75

percent from 8 to ‘20 weeks.

In general feed restriction to a level of 10=40 percent

of ad libitum delays sexual maturity in White Leghorn birds
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Effect of three methods of feeding on . .age at sexual
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I3

“maturity, body weight and weight at first egqg.
Nefhod of - Agevat sexual Body weight_at vUeight at
feeding o maturitg sexual maturity first egg
_____(days (q ' , -
Control 152%+1,089 1294%P414,361  37,32%40.432
{Full feeding) g : ~ '
Alternate-day b . N b,
féZSESS e=9aY 45840, 033 13047 £23.751  39.11 40,459
Scratched s b : : e g
fesding 163 °+0, 785 1256 +13.067 40,81 +0,511

Figures having at least one superscript in common do not
differ. SLinflcantly at 8 % level of probablllty.

Table 14

Analysis of Varlance of age at sexual maturlty, body’

uelghts and weight at first egg.

Source of "Ags Body uelght Weight at first
variation R , eqq "
df M35 df NS df . MS

Betwean 2 - 1785.50%% 2 40968, 5% 2 182, 5¥*
treatments . - B - T
Between 2 111 2 36333.5 2 0,50
replications

Betusen 4 . .59,25 4 9473 4 . 8,0
treatments x :
replications.

Error 171 ~ . .58,08 171 131164, 42 13714 126 46

¥ P /0,05 |

**% P/ 0,01
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by 7~3ﬁ'days. Smith (1967) found that lou protein (11 percent)
level in diet at rearing period caused a delayidn sexual |
maturity, Uolf,;ﬁ_gl.~(1970) reported thaﬁ lou energy 'and
lou proteiﬁ diefs fed during the rearing peridd af fected thg
sexual maturity, ‘Redqy et al, (1974) found that the sexual
maturity was delayed by 1 to 23 days betweeﬁ full fed and
most severely restricted groups., Vaidya and Sathe (1974)
noticed a delay of 9 to 14 days and 11 to 17 days in age of
sexual mafurity at Ist'egg and 50 percent production, |
respectively. Reddy et al. (1975) reported that the restric-
ted groups tbok 32 ta 16 days less- ., to attain peak
production compared to control, Nair and Ramakrishna (1977)
found no signifi;ant(difference on sexual matﬁrity‘between~
skip-a~day programme and ad libitum feeding., Gous (1978)
reported that the low lysine and lou protein’diéts fed from
8-20 weeks of age :ésulted in delayed sexual maturity, |

On the basis of present findiggs it méy ﬁe concluded -
that different methods of controlled‘feeding’from 6 to 20
weeks age followed by phase feeding delayed sexual maturity
to a lower deérée. | |

Thé»mean'body weights at sexual maturity differed
significantly for altérnate day and scratched fed groups
(Table 13 and 14)9,‘The alternate~day fed groups had
significantly higher body weight (1304 g) than control

(1294 g) and scratched fed (1256 g) at sexual maturity,

This perhaps is due to higher plane of nutrition in restricted

fed group during the Phase I, 0On an average hirds attained
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a body‘ueightvbetueen 1256 to 1304 g before start of lay.
ThéugH this difference is statisticaliy significant Fut‘itt}r
is guite nar:ou.f It may be hypothes%?éﬂ that a par{icular %'$
body weight is necessary for the birds to start lay,

Tbese results are in agreement uifh the findings of
Schneider et al. (1955), Milby and Sherwood (1956), Strain
et al. (1965) and Narahari et al. (1975), All these workers
have reported that there was a recovery in the body weight
of restricted birds after withdrawal of restriction,

From table 13 and 14, it is alsoievident that tﬁq
pullets from scrétéhed fed groups laid!bigger eggs 40.8 g
compared to 37.3 g and 39,1 g of control and alternate~-day
, fe@ group, respectively, It is clear5th§t‘there is a
positive correlation betueen egg size and age at sexual

maturity and egg ueight does not appear to be related with

i

i
body size at sexual maturity, In this study, thethirds of

scratched groupﬂhave louwest body weight at sexual matufity
but laid eggs of largest size, This might be due to better
deveiopment df'repfodubtive crgans as‘iepdrted by Watson
(1975) for fhe restricted reared broiler pullets., However,
no trend Q;s appafgnt between body size and egg éiie of
First:egg.

Eqg production:

The data on egg production have beenppresented in

table 15 and 17’aﬁd their analysis of Qariance in table 16

and 18,
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AVerage henﬁay €909 productlon (%) of blrds subjected

to various: treatment
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/
/

Treatments. L Percent hen-day productlon up'to the age
Feeding After Code of :
upto 20 20 : 250 days 300 . days 350 days
weeks 'ueeks ' ‘
Control Control T1\A 50.30%41.605 49,87%#0,722 49.58%40,5847
(Fuil = - > (59,20) - (58,50) (58.00)
Feedlng( Phase .Tz  51,08a+1,110 50,162+0,811 48,62980,670
(60.50) (59.00) (56430)-
Alternate a é a .
day Control Tz 49,23 +1.218 49,92 40,593 49.00 #0,504
feeding (57040) (58.50) (57.00)
Phase Tq 47.73%#1.879  4B,94%41,317 48,95°41,011
| 7 "¢54780) (56490) (56590)
Scratched Control Tg 48,23%41.332 49,900,943 49,90°40,732
feeding (55.60) (58,50) (58, 50)
. Phase Tg  55.83°40.957 55.48°40,443 54,35P40,543
(68.50) (67,90) - (60.00)

*All the percentfiges were transformed to Arcsin angles.
figures within parenthesis are orlglna

8308180

- The

I

Flgures having similar superscripts do not differ SLinflcantlyl‘

at 5- n level of praebability,

[able 16

Analysis of variance percentage of egg productlon (hen~day)
per bird subjected to various treatments (Using angular
transformation). "

Source of 300 days

C 250 days 350 days
variation df M5 df WER df MS
Between 5 869,56%* 5 864,42%*%  § 092G ,22%%
tpeatments :

Error 627 175.02 927 113,04 99,25

1227

®P /0,013 | K

1

’
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Table 17 ,

* Average hen-day¥* egé production (%) from sexual matdrity AWAS
to 100, 150 and 200 days of lay as affected by different, vy Y
treatments. ) ’ ‘w*.vw N

Sty P>
Treatments . - :

Feeding After Code - 100 days 150 days 200 days

upto 20 20 - (%) %) (%)

weeks weeks '

; . : a @
Control Control T 53, 14 ip 492 51,57 #0,521 50483 404451
(Fu1l L (64, co% (67.6) (60.11)
Feeding) : b : *

" Phase T, 54,31748,772. 52,240,600  50.06° 40,552

' (664.0) (62, 50) (58, 8)
\u

Alternate . - ab . . ab |

day Control T, 54060 30,818 - 520527 40,449 51,110,176

feeding ‘ (66,5) (63.0) (60.6) -

' en o C a,,. & -
Phase T4 51693 +1,571 51465414093 51,14 #0843
- (62,0) (61.6) (60.6)
Scratched Control Te 52,33%40,816  52,23°40.605 \51.42bi09505"‘
feeding - (62,.6) (62, 5) (6101)
Phase T, 60.02%40.808 57, 50P40.414  55.86%40. 148
(75.0) (71.1) (68,5)

*All the percentages were transformed to Arcsin angles. The
figures within parenthesis are original scale.

Figures haV1ng ‘similar superscript do not dif fer slgnlflcantly
at 5 % level of probablllty.

Table 18

Analysis of variance of egg production from sexual maturlty
to 100, 150 and 200 days under different treatments.

1

Socurce of 100 davys 150 days 200 days
variation . df = Ms df Mg df MS
Betuean : , :
,treatments ’ 5 880,96%% 5 T746,13%% g5 862, 28%%
Error . 594 46423 894 4Ts44

45,52 1194

®% P 7 0,01
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It is clear from table 15 that tHe percent hen~day
egg ppoduéﬁidnvisAsimilar in all the treatments atg?ll
‘ages except }n the treatment Tg, The T6 group (scrgtched
cum phase) laid significantly at highef rate than the‘other
groubs at all ages studied in this expéfiment; So it may)
be concluded that though the lnltlal ‘body welght depr9381on,:
due to scratched feed had an adverse effect on sexual
maturlty, but when the birds were alloued to regaln body
weight at laylng stage (after 20 weeks of age) on higher
plane of nutrltlon, they laid eggs at much hlgher rate than
control (Table 15). The rate of lay-uas high enough to
compensate For’dalayﬂsexual maturity of 11 :'days. In general,
superiority of péage fesding during 1ay1ng period cdulq-ﬁot
be abserved in any treatment group except Tg (Fig. %)o

The results presented .above agreé with the findings
of several workérs, Gowe et al. (1960):concluded that :feed
restriction of pullets during growing period increased the
intensity of egéiproductiqn affer the delay in sexual
maturity, Walter and Aitken (1961) reported that the feed
restrictionvduqinérearing period causéd a chahge in pattern
of egg production. Birds commenced pfodﬁction later but
laid at a higher rate than the full fed controls. Hollands
and Gowe (1961) observed that despite of delay in sexual

maturlty the restrlcted birds laid more pumber of eggs in

the first and second production years, due to greater

development of endocrine glands, The endocrine development
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was also interreléted with the rapid development of
reproduatiﬁe~organs associated with faster rate of growth .

o i A

of, ovarian fOlllClBSn(Uatson, 1975) These chaﬁgeg might
eXplaln the pé£;istence and the lmpnnvement in production
after a compensatory ueight gain,

Scott ot al. (1969) stated that singlej§6m533uhite
Leghorn required’18 g of protein per day during Phase I
(20 to 42 ueeks of age), 16 g during Phaéé II (from 42 weeks S
of age to a rate of lay of 65 percent) and 15 g of protein |
per day during-Phase III (rate of lay below 65 percent).

Cave (1978) reporfed that the sevefe nutrient restrictién

" imposed by thé.uhole grain grouth rations had no statisti- A
cally significant effect on overTall egg production ‘
irrespective of whether production was measured to a common
age or over{a’given period from sexual maturity, Grain ot
reared birds fended_to have a lower percent egg production.‘
Houever, the difference was significaht at 5 percent ‘
probability level, Voitle et al. (1970) observed that
skip~a~day programme with broiler breeder pullets delayed
sexual maturity; increased total egg production and reduced
the interval betgeen 25 and 50 percenﬁ production, éjbrnstad
and'Hvidste?n’(1973) fed birds only every second day ahd |

- found higher egg'yield coﬁpared to the full fed controls.

Reid et al. (1951) found that an 18 percent protein
réfiﬁn uasiSUparior for egg production. Heywang et ale

(1955) showed that 15 percent protein at a higher enangy‘

level was comparable to an 18 percent level for egg production,
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Contrary to:these Miller et al. (1956) and Thornton et al,
(1957) and~SmitH (1967) reported no.éFFecf on'egg‘productionv
uhen increased the protein level ffom 12 to 21 percent

uhere as Ni@as and Sunde (1969) reported ‘that phase’ Feedlng
during 11 months’ increased egg production slgn1f1Cantly.
Uolf et al. (1970) reported lou energy feedihg during 918
ueeks period ‘gave- better egg production,

Miller and;Smith (1977) reported effect of varying

\
protein levels dn performance of brown egg type birds and
concluded that the diet with 18 percent protein were
economically beéter than any Feeding.leuelo Solun et al.
(1978) showed that restricted feedlng of repkuemad pullet
had an 1mportant and positive effect on product1v1ty,
maintained throughout their productlve311Ves.

It appeared that low nutritive'feed-restriction'ioe.
spratched dieﬁs from 6 to 20 weeks of age subsequently
followed by higher (Phase I) nutrients at the beginning of
the’reproductive,cycle had better. response in egg production

than the other nutritive plane of feeding.

‘EQQ weights

The effaﬁ#fdf different dietary treatments on mean egg
_weight»at.various stages of iaying is preéented in table 19; 
Thelanalysis.of'Variance is shoun in table 20, It is evideht
that the‘T3,‘T4,‘T5 and Tg group pulleﬁs’at 30 uéeks of age
laid signifiéahtly bigger eqgs compared to T4 and Ty groups.,
The-lafgest egg size was in Tg group (50.8 g) uHere as in |

control it uasi27°p. Although statistically non-~significant
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Table 19

‘Means and standard errors of egg uelghts of birds
subjected to dlfferent treatments. '

N

Treatmen ts___/ qu weioht(g)at the age of
Feeding After Code 30 weeks 40 weeks 50 weeks
upto 20 20 .
weeks ' weeks : .

| | abs
Control Control T, 47,05%#0.564 56,463040, 419 58,59 ° 30,430

Phase T, 47,22%#0.119 55.25° 40,288 58,00° 40,623

Alternate Control Ty 49,22°40,541 58.25C #0,526 61.05° 20,540
day EE :

feedin ’
) ? Phase o T4 49044biD0807 5697Saciﬁo247 60,44° 190227

’ . b be abc
Scratched Control T5 49,59 40,927 58, 05 +1.,000 59.17 0,681
feeding

Phase T, 50.82° 40,615 57,30C 20,674 59,583%40,451

Figures huving at least one guperscfipt”in commondo not differ
significantly at 5 % level of probability.

\ - Table _2_[_]_

Analysis~of'vafiance of egg weighﬁs at various
-stages of age under different treatments,

Source of = 30 _weeks_ _ - 40 ueeks ’ 50 weeks
variation df__ Ms df NS df Ms
Between ' O A

treatments 5 B4 4O¥* 5 - 3.62% 5 3,624%%
Error 12 . 1,25 12 1,03 12 0,793

¥ p./ 0,05

*%P / 0,01
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but there gas‘siighfly higher egg ueights in pHase fedi
groups compared to their controls. But "it is,carta%nly"u
clear that egg weight of birds uhithUEre*maintainéd af
iouer plane of.féeding either by feed restriction or by .
scratched feediﬁg laid significantly heavier eggs. It aléo
appeafs to haVE»pqsitiVe relationship with age of sexuél
maturity of birds. Scratched feeding during growing period
followed by phase feeding in laying beriod‘(Tﬁ) group of K
birds laid laréer.eggs than other grouﬁ#»

The supEriority of phase Fed g:qups uith respect to
size of eqgs DVef control were slouely'ﬁarroued down with
the'édvancement of age, At 30 ueeks“of age the eggisize
difference from control to largest egg size group uas 3477qg
and it narrcewed doun to 1,77 g at 40 weeks and 1,55 g at
50 ueeké of ééé.lfThere is an-other Pdintvevidenf from the
table 18 that fhe(aléernate day fed grodp during grouing-
périod laid continUOUSly larger sized eggs whereas egg size
differencenﬁaﬂwﬁarroued down in the sc:étﬁhed fed groups.

Thornton et al, (1957) reported that egg weight was
T educed draétigg;iy in birds fed at 11 percent protein
level in laying diet. Smith (1967) reportl/ed increased
protein level in diet favoyrably affected egg wéight. Berg
and Bearse (1957) reported increased protein and energy

level in diets (14 to 18 percent protein; 1100 to 1450 © ., "

N .‘.( ‘fz
i (oot

! ﬁ\ .\ A)‘f ‘
e

caloric ME/lb)Limproved in egg weight., Nivas-and Sunde;

(1969) reported that intake of 18 to 20 g protein per day 11«

. - PR - '
o - ! I (R : . . Lo '
[ER I EESRVIP R T ) - )
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resulted in significantly higher egg ueigﬁt‘than birds fed 14

or 16‘g‘protein5‘ The resultsuof above studies are in agree-~

/

ment with the findings of present studyf
‘ # ‘

Feed consumption:

The data on average feed consumption of pullet during

the 3 phases of laying period is presented in table 21. The

consumption was highest in T4 group upto 30 weeks of age
followed by Tg, T3, T4, Ty and Ts groupé.‘ From 30-~40 and
40 to 50 weeks of age, the average feed consumtion of each

group was quite similar,

Table 21

Average feed consumptlon per bird subjected to
different methods of feeding during laying perlod

s

Treatment ‘ Feed consumption(q) R
Feeding upto After 20 (gde 20-~30 " 30-40 40=50

20 weeks weeks weeks .weeks weeks

of age - of age of age

Control Control T4 6350 7410 7650
(Full feeding) ‘

‘ Phase To 6119’ 7570 . 7200
Alternate~day Control T3 6525 7410 7760
Feadlng

Phase = T4 7500 7800 7920
Scratched Control  Tg 5950 7100 7430
feeding . _ ‘ '

Phase 16 6800 - 7780 7510

In second phase, highest feed cbnsumption pef pullet
was recorded in T5 group (7780 q) and. minimum consﬁmption

(7100 g) in Ts group, On the other hand, during the last

phase maximum consumption was found in T4 (7920 g) and minimum

in Ty (7200 g) group followed by Tg (7430 g), Tg (7510 g),

(7650g) and Tz (7760 g) groups, respectively,



59

It is also_revealed from table 24,that initial
restricted fed-groups (alternate~day and scratched feeding)
from 6 to 20 weeks of age consumed slightly more feeo than .
control, Dve;all consumption in groups. Tz, T4 was mome'
which came from alternate~day fed groups than control.

These resoits:are in agreement with those reported by
Strain et al., (1965) that in White Leghorn feed consumption
from‘147-500_de93_mas slightly.more in cestricted group but )
dif ference was much'less than the amoont'of feed saved |
during the growing period. Vaidya and 5athe (1974) and;
Watson (1975)”reported that feed consomption per bird during
laylng perlod was higher in case of restricted groups. Cave
(1978> reported that the quentlty of breeder ration consumed
per.egg laid did not differ slgnlflcantly betueen different

diet and treatmentSo

Feed eFFlclenclz

Feed efficiency for different phases of laying period
uaé calculated'as kg of feed consumed per dozen eggs and kg
of Feed consumed per kg egg masse. The‘results shouing the
effect of dlfferent dietary treatments on Feed efficiency
have been preSented in table 22, It 1s?ey1dent from the
tabletthat the'oullets of the group Tg shoued aetter feed
efficiency for eggmproduction ih comparisoo to the pullets
of other restricted'groups. The feed eFFiciencies in TG*
grDUp pullets durlng three phases of feedlng were 2.13, 1.83
and 2.16 as compared to 1,94, 1,98 and 2036, respectively in
control groups.w The improved feed efficiehcies (feed/oozen

and feed/kg) were observed during 30 to 40 weeks period,.
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The feed efficiency of the pullefs of scratchedifed
groups during growing period and subsequently higher plane
of nutrition,during laying period was better than r;st of
theAgrdups. }The;poor feed efficiencies were recorded in Tg
and T4 groupse Milby and Sherwood (1956), Walter and Aitken
(1961), vaiéya and Sathe (1964), Narahari et al. (1975) and
Singh,gz'g;,'(197s) reported that the pullets reared on
restrictedvfeeding showed better eFFiciency of feed utilizan_
tion. In gonstrast to the findings of this study, Reddy
at al. (1974) noticed that the feed efficiency of the
restricted birds did not improve during the laying period.‘

Performanée Efficiency Index (PEI):

The performance efficiency index during 3 phasés Qf
laying period is presented in table 22, ”

" The PEI ddring the three phases Qas'found better in
the pullets of group Tg having 32,8, 37.92 and 32,52,
respectively. It was indicated that High plane of nutrition’
improved egg praéduction and reduced feed intake as Qell as
egg size. Thé low PEI of the T, group might be due to

relatively lower egg production and poér'f"eedyef‘f‘iciencyo

In contrast to these results Reddy et al. (1974) reported
no apparent difference in PEI between full fed and the

restricted groups,

Fertility and hatchability:
The data on fertility and hatchability at 40 and 50
weeks of age are presented in table 23, The statistical

analysis is given in table 24,



Tabla_zgv

Effect of different methods of feeding on fertility and
hatchability (fertile egg and total egg basls) of eggs.

durlng laying period. . J

Treatments No, of Fertility Hatchability Total -
upto 20 After 20 Codd  eggs (%) - (A) C(A)
weeks = weeks B set T
Control Control (T1 100 77:72 68 92 64,93
(Full 5 o (95.5)  (86a4)  (82.0)
feeding Lol S ,

Phase T, 100 73,69 68,24 63,04

. (92.1) . (B6.2)  (79.4)

Alternate Control T3 100 75,09 . 660 50 62,03
day : (93, 3) -~ (B4.1) (78.0)

feeding R AR :

- Phase T, 100 75001 54.1§' 51635
S (93,3) - (65,7 (61.0)

Scratched Control“' T 100 70036 = 72,45 63489
feeding (8847) (90,7) (80.6)
Phase . T, 100 85.93° 65,11 65003

i (99.5) ~ (82,3)  (8242)

Figures within parenthesis are original scale.

Table 24

Analysis of variance of fertility and hatchability -
of 'eggs subjected to varicus treatments,

Source of T Fertility Hatchability . Total |

variation . df . Ms df MS df . } MsS
BetUééh o \ :
ﬁpeatments 5 . 50,08 5 - 22‘57, 5 54,07

 Error 6 30,65 6 64,61 = 6 23,45




It appears that method of feeding has no effect on
fertility and hatchability of eggs.ijThese results are in
agreement with the Findings of Sunde gt al. (1954); i 1by
and Sheruooé (1956), Vaitle gt al. (1974), and Cave (i978).
All these workers reported that feed restriction during
reafing period had no adverse effect on fertility and
hatchability. The results of our study also agree with
this trends

Mortalitys

The pefcent‘mortality in groups subjected to three
methods of feéding during rearing peiiod from 6 to 20 weeks
has been presented in table 25, During ﬁhis period only
3 blrds dled which can be considered as normal mortallty
and could hot bE»asslgned as treatmenﬁ_affegt.‘

The percent mortality in laying period subjected to
aifferent dietary treatment is presenfed in table 26,

Number of birds died in each group varied from 0 to 3.
during 30 uweeks laying period and is considered normal
mortallty and could not be assignhed aé treatment effect.

Strain et al,, (1965) and Lillie et al. (1966) reported _‘
that the restricted feeding in Uhlte_Leghorn, growers |
mortality was increased by 2 peréent and layer mortality
rédﬂced by 2 percent, Controlled feeding with high energy
. diet in Uhite‘Ropk léyers resulted in reduced mortality
(Singsen ét aley, 1954), R
o ‘Milby and Sherwood (1956) reported that in White Rock

ﬂkg \
and New Hampshlre birds, restricted feeding did not shou\ﬁhy

\BR;“?\\\@
~ Ay
/"Q‘Q/f \\ 5

lOQS@q‘?S
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Table 25

Percent mortallty during groulng perlod
under three methods of feeding., -

-

Methods of Total No, Mortality during

Feeding L of birds 6=13 weeks 14~20. yeeks
Control ' 90 0.,00(Nil) 1423 (1)

(Full feedlng)
Altérnate~dey feeding 90 0,00 (Nil) 0,00 (Nil1)

Scratched feeding 90 1.23 (1) 1,25 (1)

Figures in parenthesis are number of birds died.

Table 26

Percent mortality during laying period
under different methods of feeding -

Treatments_: No, of Nortallty during
Upto 20 After - Code birds 20~30 weeks 30~40 weeks 40~ 50
weeks 20 weeks (total) | ‘ weeks -
Control Control T, 30 3.33(1) 3,44(1)  0.00(Nil)
(Full - . - :
feeding) - 4

Phase T, 30 3.33(1) 3.44(1) 0,00(Nil)
gi;ernateControl ',TS 30 3.33(1)  3.44(1) 3.56(1) .
feedint S y '

“"9 phase T, 30 0.00¢Ni1) 3.33(1) 6.89(2)
Scratched . . -
foeding control . Tg 30 0,00(Nil) 0.00(Nil) 6.66(2) _

CPhase  Ts 30 0,00(Nil) .3,33(1)  3.44(1)

Figures in parenthesis are number of birds died,"
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differences in mortality. Vaidya and Sathe (1974) found
that the over- all mortality of the blrds reared on restrlcted'
vfeedlng was 31mllar to the mortallty of the grnups reared
on full feedlng. Naraharl et al. (1975) reported no‘
'differeﬁdés ih_the~laying house mortplityo, The_resg}tS‘of‘
our studies weré in line with the findings of most of these
workers.. ",' ;
gggnomic'rgturng;

Gross return was calculated on the basis of income
from egg and‘culled birds over Feed,qost_frém'o to Sb veeks.

The data on economics is presented in table 27 and

28,
It may be observed that the relative economy in

saving of feed ‘cost from 0O to 20 ueeks of age per bird in
alternate day and scratched fed groups were 5 1,65 and
2,63 over the contral (Table 27).

The economy was altered due to'pﬁase Feedrng from 20
to 50 weeks of age as represented in table 28, The higHer'i:“’
mbnetary returns from Tg and T5 were because more eggs \ |
vere produced with less feed cost and less mortallty as .
compared to Hirds of control, The out~turn of T4 9roup was
the louest.v |

The data on input,.output,andfprdfit as influenced

by various treatments are in.agreement with the reports

t

'rpublished by Issacks et al. (1960), Vaidya et al. (1974)

who also:reported higher monetarylrerurns from restricted

-

gToupS,
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Table 27

Cost of birds Uptﬂ age of 20 ueeks as affected by
dlfferent treatments.

Itema - ' , Methods of feeding
: Control ~ Alternate . Scratched
g , : __day -

Ao’ Number of birds ‘ a0 B - 90\ a0

B. "Cost of birds (@ fs 7.35 per Rs661,50 661,50 661, 50
blrd)at 6 weeks of age S

+W* % e 7

C. Feed cost from 6-20 weeks R 581,40 432031 34463
Total (B+C) Rs1242 490 1093, 81 1006013
Saving per bird over control - 1065 2,63

* Rate of day old chick & 3.30 and feed cost upto 6 weeks
PBs 4,05; Total Rs 7,35 per chick,

**Rate of starter Rs 149.55; Ration used Part I R 117.28 and
Scratched ration R 60,67 per quintal. : )

Table 28

' Economic returns as influenced by different treatments

ltems . Treatments ‘
T, T, T, T, T, T,

A. Number of 38 - 30 30 3 30 30
birds B Rs Rs R RS s

B. Cost of birds 414e30 414,30 364,50 364,50 334,20 334,20
(Calculated . . D5 ‘
from table 27)

* ) L '
£, Feed cost from718,50 773,10 717.70 853,10 706,60 869,80
20 to 50 ueeks '

D, zgtg% Expe Rs 1132 BD 1187,40 1082,20 1217.60 1041.00 1204.00
+ N .

Ee**Income from 1530 75 1505,60 1503,65 1516,35 1523430 1670,40
v Eggs . e

-

F. #**Income from » a o
culled birds - 403,25 415,00 405,00 418.50 406,50 434,00

G°2Et?§ Income 1934,00 1920,60 1908,65 1934,85 1929.30 2104.40

%Eo§§ Profit B06.20 733520 826,45 717,25 888,30 900,40

Profit per bird 26.87  24.44  27.54  23.90 . 29.61 300

Rate of feed - Layer mashifs 110, 96(lateshbn 175, 5173 Lavermash
II R 133,18 (latenbn 127.19) and layermash I11 -
Rs 148,82 qu1ntal
*¥#Rate of egqg =~ lLarge 0,45 paise; Small.0.40 paise each.
***Rate of culled bird R 8.00 only/kg live weight(assumed),



67

It may be concluded that scratched feeding during

tﬁe growing stagelis economically superior than stﬁndard
(control) é%d:alternate—day feeding, iScratched dombined
with-phasé Feeding during laying period (Ta) becaﬁe mdst
profitable follaued by Ts group (scratched cﬁm normalfb

feeding). Phase feeding was not found economdcally superior

over utheir -control,



5,  SUMMARY AND CONCLUSION

Birds teﬁd to over eat than required for efficient
reproduction, In order to check this, controlled feeding
(élternate:day and scratched) has been tried, Phase
feeding durlng laying period is another method of 1mprovlng
efficiency oF}egg production, Both these methods of .
feediné were combined and studied in the present experiment
to find their suitability to improve the efficiency of egg
productiun;

Two hundped seventy 6 weeks old chicks were randomly
divided into 9 groups of 27 females and 3 males each.

Three groups were kept as controls (accordlng to NRCStaﬁdand)
Three‘groups on alternate-day and three scratched Feadlng
programme upto 20 weeks of age., At 20 weeks of age. the
second part of the experiment was started, From each of thé /
three treatments (Part I) 66 birds uére selected randomly

and divided into two groups. One groﬂp was as control and
the other was .8ub jected to phase feeding., In this way,
there were six tfeatments and the experiment continued upto

50 .weeks of age, Body weight, feed consumption,'age at
sexual maturity, egg praduction, egg*ueight and mortality

etc. were observed,

Following are the salient finﬂings of the present
experiment s t
'10; fbe birds under restricted feeding programme greu at
slower raté than birds on control, \The decrease in body-

weight was dependent on the different methods of feeding.
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The body weight.of birds decreased and ‘at 13 weeks of age
31gnlflcant dlfferences in body uelght were observed, At
V20 weeks oF age the decrease was 155 g in alternate~dey
and ZUD s} in scratched fed groups compared to control.
20 - The mean commulatLVe feed lntake per bird was found
to be the hlghest‘ln scratched fed grouo Folloued by
control and alternate-day fed groups.' Tuenty six percent
feed sav1ng was observed in alternate~day Feedlng. ‘The
feed efficiency was poorest in scratched fed group followed
by control and alternate~day fed groups. ' The best feed
eFF101ency was observed in case of blrds fed on alternate~
day Feedlng.k
3. With the inrroduction‘of phaeejfeeding at 20 weehs of -
age, “the pullets tried to compensate the depre551on in bodyv
huelght. At 30 ueeks of age the pullets 'of the group (T6)
uhich oere allowed higher plane of nutrltlon shoued hlghesto
body uelghts than the rest of the groUps. Durlng 30420
ueeks age (Phase II) the mean body uelghts of the pdiiets
reared onvtuo planes of nutrition was Slmllar but arek
smgnlflcantly louer compared to phaee Fed groupe. Durlng
phase III at 50 ueeks the body melght in all the groups
except in 75 were similar,
4, The scratched fed group birds took longest time 163
(days to attain sexual maturity folloued by alternate-day
iSB days and the control 152 days. | . |
In reletlon to mean body uelgho at sexual maturlty,

the alternate~day fed group had hlgher body seight 1304 q

.



70
than control 1294 g and scratched Fed 1256 g, respectlvely
from 6 to 20 weeks of age, The hlgher plane of nutrltlon;

durlng phase I. may be attributed to lmproved body uelght

gain, .

The heaV1er egg weights in the scratched fed blrds
ulth delay in sexual maturlty,the scratched group had
lover body uslght at sexual maturlty but =1als] Uelght of
largest size.

Se The superlorlty of phase Feedlng for egg productlon
during laylng perlod could not be observed ln any |
treatment group except T6‘ The eqg production uas similar
in rest of the treatments. The T, group laid significantly lw
higher rate compared to all others, éo'it uas concludedl
that lou plane o#?nutrition asvprovidsd by scratched feeding
from 6 to 20 ueeks of age followed by hlgher plane of |
nutrltlon in phase feeding (21 3 percent protsln) at the
beglnnlng of tha productlve cycle had best response lnnegg
productlon than the other nutrltlue treatments. '

6. The mean egg weight obtalned durlng the first phase of
laylng cycls vas hlgher in restricted groths° There was
slightly hlgher'egg weight in phase fed groups compared to
their control. _Thé egg size were gradually narrowed doun
with advancement of age. Dverall the alternate-day fed grDUp
laid contlnuously larger eggs during the whole laying perlod,

but the egg size difference had narrowed down in scratched

fed group,
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