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IHTRODUCTTON

It 18 well known that feed cost is the single major item
of recurring expenditure in poultry industry and also appears
to be the prime obstacle for rapid development of the industry,
ginee the production cost of poultry products is directly ine-
fluenced by feed cost, a considerable interest in recent years
hag concentrated around various feeding systems which can
bring about a deerease in recurring expenditure without affecte
ing the production performance of the pullets. One sueh method
isy rearing of replacement stock on a low plane of nutrition,
popularly lmown ag "Restricted Feedlng Programme®,

The value of restricted feeding programme in rearing
roplacement pullets on thelr subgequent laying house perfor-
mance wag explored by several investigators, who belleved
that the first noticeable effect of restricted feeding was
on the growth rate of birds, followed by delayed sexual maturity,.
However, there 1s much less agreement as to the effect on subge-
quent laying house perfomance, because the experimental procedure
adopted varies from one worker to other,

Festricted feeding programme was not originally developed

spontaneously, In early thirties, English poultry men prefered
to keop the birds on the hungry-side before the grains were
fed, 1t was believed that the excessive mortality in many
flocks might be due to gd libitum feeding of the birds which
lod to excessive obesity and inability to withstand high swmer



temperature, It vas also believed by some workers that gad

Thus restricted feeding programme came into vogue as a
means to improve the laying house viability of birds, especlally
for the heavy meat-type breeder hens, fubsequently interest
was developed to utilize this regimen to reduce the rearing
eost of replacement pullets.

geveral investigators have shown that the delayed sexual
naturity was manifested by shortening of the time regquired teo
attain the peak production resulting in the maintenance of
the peak for a longer perloed., They also showed that delayed
onset of egg production regulted in a reduction in the nunber
of amall eggs at the begining ef productiony thereby inereasing
the mmber of gettable eggs. ite a muber of researchers |
algo reported better feed utilisabion in favour of restricted

Broupss

Many of these regults seem to depend upon the age, length
and severity of feed restvietion, There is little evidence
meMng the best method of restriction and also the age
at whieh the restriection md be gtarted or stopped for

optimum perfomance,






REVIEW OF IITEPATUPE

Gome of the well known methods of feed restriction
programmes ares (1) lochanieal rastrietion of the feed 1.e.,
1imiting the total feed intake,(2) Mutrient restriction or
feoding incomplete diets where levels of energy, protein,:
anino aelds or any other nutvients are lowvered, (3) Testricting
the feed intake by diluting the diets with fibre, (4) Limiting
the feeding time to certaln number of hours in a day, (6) With~
holding the feed for certain nmumber of days in a week (exi
feeding on alternate days, skip-a-day programme ete,), (6) Ualng
a grain and mash system, (7) Feeding unpalatable diets, (8)
Iimiting the photoperiod, (9) Controlled feeding based on
eoleulations of actval needs and (10) A combination of two or
more of the above methods at a time, '

MECHANICAL RESIRICTION OF FEED

sherwood and Milby (19564) and Milby and sherwood (1966)
rogbricted the feed intake of growing pullets from six weeks
of age until start of production te 70 and 86 per cont of
gd Libitun fed birds on range and confinement methods res-
pectively, They observed a delay of 15 to 26 days in sexual
maturity. Foed cogt %o the date of first egg was greater for
rastricted bixds in confinement, Eggs produced on the first
day by all vestricted birds were larger than those which vere
fullefod but on any given calender date, the eggs were of the
gome size, Rge production, feed utilization, fertility and
hatehabllity were not affected by restricted feeding.



Isancks gt gl. (1968) gubjected broiler-breecder roplace=
ment pullets from 8-20 wosks of age to restricted feeding by
1imiting the amount of feed to 70 per cent of gd Jibitwy or
by use of high fibre diet. They reported that feed restrice
tion delayed the onset of egg production by two weeks, reduced
nouging-tine body welghts but had little effect on ogg sine.

Puller gt al. (1960) limited the feed intake of Ieghorn
ehickens to 9 1bg/l00 birdg/day during Ge12, G=-18, 6-24 or
12-24 weeks of age, Dody weights were depressed depending
wpon the duration of restriction. In groups, where restric-
tion was conbtinued upto 24 weeks the onset of egg production
was delayed by & weeks beyond the eontrols but attained equal
body weight and egg production at 30 weeks of age. Bgg mass
was practically the same at 28 weeks of age. Restriction for
ghorter periods had no effect on egg prwduction, HMortality
wag higher in restricted groups during growing peried but the
voverse was true in laying period, dmilar vesulls were also
veported by Fuller and Dunahoo (1962),

in an extengive five-year study on this subject at various
locations in Canaday, CGowe gt gl, (1960 b) reported that limite
ing the feed intake of egg-type replacement stock both on
range and in confinement, inoreased rearing mortality, decreased
hovsing body weight, delayed sexual maturity, decreased laying
hougse morfality and mumber of muall eggs lald and increased



rate of ege production, In addition, restricted feoding had
benefieial earry over effect into the second laying year by
way of rapid and short moulting period followed by higher
rato of production, Gowe and Lemay (1961), in addition to
these vesults noticed gtrain X treatment interaction for
age at sexual maturity and body welght at housing time.

derg and Bearse (1061) fed Leghorn growers either corn
or barley rationsy elther full-fed or restricted to 83 per
cont of full-fod and concluded that nelther kind of grain
nor feed restriction affected age at sexual maturity or vate
of lay and mortality, Festricted feeding and barley rations
reduced body weights. Hgg size in vestricted fed groups
regcoiving corn rations wme greater than others,

By vestricting the feed intake of growing pullets to
70 or 60 per cent of gd libitum for varying durations,
lacintyre and Cardiner (1961) observed inereased mmber of
days to sexual maturity and a higher rate of egg production
in restricted groups. Body weights of restricted groups were
less at the time of housing but no differences were noticed
aftorwvards. In all these cases there were direct relation-
ghips between duration of restriction and body veight ab
the end of restriction or delay in gsexual maturity.

Postricted feeding of the basel diet to 10 1bs/100 birds/day,



during 9«21 wecks of age significantly reduced body welghts
wihich mever appoared comparable to the full-fed 41l the end
of the experiment and vas assoclated with inereased rearing
mortality with no significant effect on laying house perfor-
manee {Deation and Quisenberry, 1963),

JacIntyre and Cardiner (1964) fed leghorn pullets to
70 per cent of ad libilum during various periodss 5-21,
Be3, =05, =27 and 5-20 weeks of age, Festricted fed birds
wore leaner throughout the experimental period. Sexual
maturity as measured by days to 50 per cent production and
time required to reach peak was delayed progressively as
the duration of restriction was increased., All restricted
groups reached a higher peak production than the full-fed
groups, Restriction upto 25 weeks or lesser had a favourable
effect on egy productiony whereas restrietion beyond 85 vecks
of age appeared to adversely affect egg production, Teed
efficiency was better with resgtricted groups except the group
gubjected to feed restriction to 29 weeoks. Restricted feede
ing had reduced the number of mall eggs but had mo effect
on mortality,

sbrain gt al. (1965) compared the performence of pullets
gubjected to either 20 or 30 per cent of feed restriction
during growing period vith thoge full-fed, They observed,
an increased rearing mortality, reduced laying houge



mortality, delayed sexmal maturity and reduced body welght

Mans gt gl. (1967) restricted feed intake of pullets
to 70 per cent of gd Jbitun during 20-84% wecks of age
and observed no differences in mortality and egg produetion.
However, £rom 32 weeks of age, the restricted birds laid at
a higher rate and the egg mass was also slightly higher,

Jones (1968) postulated that restriction would be move
affective if begun at an early age of 6 weeks rather than
11 wecks of age, He reported higher egg pmductlon, better
survival rate and feed officiency for the early restricted
EYOUPSBe

Vaidya (1971) noticed reduced body weight gains, foeed
intake per unit gain and egg weight and increased egg pro-
duetion and age at first egg, when birds were given 80 oY
70 per cent of the gd libitum fed control group. He also
observed no differences in shank length and mortality due to
feed restriction,

Han and @smyth, Jr, (1072) reported that the restriction
of feed intoke fo 80y 70 and G0 per cent of gd Libitun was
accompanied by retavded growth rate. It also gignificantly
deloyed the time of development, as well as reduced the over-
all ineddence of Marel's dlsease in 8-week old echickens



following inoenlation with JM virus at one day of age.
neddy gt al. (1974) restricted the feed intake off
eghorn pullets to 90, 80, 70 and 60 per cent of gd libituy
fed groups from 7-20 weeks of age. They obmserved delayed
sexual maturity and reduced housing body weights depending
upon the severity of resbtriction, Bgg production was not
affected except in the severely restricted groups in whieh
there was a drep in egg production, Testrieted groups consumed
move feed during laying period but overall feed efficiency
was botter in restricted fod groups. Ege size was larger for
restricted groups, No differences were obgerved in the internal
quallty of the eggs.

NUTRIENT PESTRICTION

sunde gt gl. (1964) compared complete and incomplete
diets (without antibiotics and unidentified growbh factors)
and notlced delayed growbth rate and sexusl maturity with
incomplete diets without lowering the subseqw nt performance.

sehnelder ot al. (1955) placed one group of New Hampshdre
and White leghorn growers on fast growlng and other groups
on slow groving dietary treatments. During the laying period
half of each group was given a conventional mash with a 17 per
cent crude protein while the other half was fed a high-protein
(81.6%) layer mash., They obseyved that the slow growving



treatnents retarded growth rate bhut the birds recouped after
4 weeks of full-feeding, Sexual maturity was delayed by

2 to 4 woeks with the slow growing dletary treatment. Pearing
nortality ws not affected by restriction but adult mortality
wag significantly reduced by dietary restrietion. NHo conaise
tont difference in egp size was observed after 32 wecks of
age. Fast grown groupa laid more eggs during the early part
and the slow grown groups during the later part of eogg produc-
tion but no gignificant differenc es were obgerved in tobtal
nusber of eggs laid between treatments. dlow grown groups
laid more mmber of sebtiable eggs and their eg s had slightly
higher fortility and hatehability. Iaylng rations had no
glend fleant effect on body welght, viability, egg size, egg
womber but nowmal protein ration was signlfiecantly superior
in fortility and hatehability. |

Denton and Iillie (1969) subjected IlLeghorn pullets to
dieta containing 12 and 16 per cent protein both during grow-
ing and laying periods. Rirds fed low proteln grower dlets
were lighter but had no effect on egg production or feed
converaion. Whereas layer diets containing 16 per cent
erude protein was superior to the 12 per cent erude proteln
diet, with regard to both egg production and feed conversion,

faller (1080) fed pullet ehicks of 1-10 weeks of age
either with high or loweeffleiency rations, During growing



rectricted. The lowsefficiency diet caused a reduction in
body weight at 10 weeks of age but by 20 wecks this dlffew
groups followed by loweofficiency diet and the fullfod,

Papper gt al. (1960) fed birds both on range and
confinement ofther with high or low energy diets during
wito 12 wecks and later the feed eonsumption was restyicted
o an eguiealorie intake basls until 20 weeks, There was no
difference in ogs production, feod efficiency and ogy qualdity
between the troatments. |

By ecomparing the gd libitun feeding of the contyol
diet, wth full-feeding of 10 per cent erude protein and
15 por cent fibre dict, during 8-84 weels of age, in meate
type pullets, Valdvoup gh al. (1966) observed reduced body
woights, delayed semual maturity with loweeffictenay diets
but no differences in the laying house perfornance.

Wright gk gl. (1968) compared 10 and 16 per cent proe-



pullets and noticod delayed sexunl maturd ty, fmproved feed
grovor diets,

to diets having différent protedn and energy levels both
lovered body welghts ot 8 weeks of age with low-protein
dicts, however, body weights at the housing tine were eonslsw
tently the same, Yo differences were cbserved im wortality

Couch gt gl (1970) fed brodler-breeder replacoment
pullets during 8-26 wecks of age with isonitrogencus diots
contalning different lovels of lysine, They observed rotarded
growth rate, delayed semual maturity and better egr production
and feod efficiency with low-lysine diets but mortality,
fortility and hatehability were unaffectod,

Yoitle gt gls (1070) coupared broiler-bresler pullets
fold a conventional 16 per cont protein diet during growing
periody with the pullets on sidp~a-day programne, low-lysine
or loweprotein diets, Age to sexuml maturity and egg pro-
tion were reduced by restricted foeding, lortality and egg




DILUPION OF FEED

pllution of feed with f£ibre or loweenergy ingredients
appears to be uneeonomieal because they cause inereased
foed intake. However some workers had guccessfully achleved
feed restriction by this method, by limiting the mantum of
intake of diluted foed on par with that of eontrol groups
fed with nomal energy dlets.

Isancks gt al. (1968) employed 15 and 20 per cent fibre
levels in diets containing 13 per cent protein fed gd Iibdtum.
The 15 and 20 per cent added fibre dlets fed in pelleted
fom resulted in a 3 and 4 week delay in the onset of egg
production respectively and increased the egp size for the
first part of the laylng year,:

Isaacks gt al. (1960) subjected fall-~hatched broilerw
type rveplacement stock on range; either to high or low-fibre
pelloted diets, fullefod or regtricted to 70 per cent of
ad Mibitun and obgserved delayed semval maturity by 6-22
days, Body weights at houding time were less in restricted
groupg but at 67 weeks of age no differences were observed,.
Meh-fibre diets increased feed congumption but had no effect
on mortality.

Pepper gt gl. (1961) found that the inelusion of saw
dust at 20 per cent levels in grower rations reduced the




influence on age at sexual maturity or subsequent perfore
-

Deaton and quisenberry (1963) observed no significant
differencas in body weight, age at sexual maturity and the
laying houae performance bebtween birds full-fed with basal
Alets and highefibre diets. It was noticed by these workers
that the birds on high~fibre diets ate more feed.

Hovikoff and Biely (1945) restyicted the mash feeding
of range-reared pullets to 6 continuous hours daily Lrem
day old to one year of age and observed somewhat lower wrate
of growth and egg production. No differences were noticed
in the mortality between the full-fed and restricted groups.

#1by and sherwood (1983) limited the feed intake of
Decenber-hatched meat-type pullets by limiting the feeding
time to a definlte number of hours dally and noticed that
the restricted feeding programme retarded growth rate and
delayed semual maturity by about 2 weeks., There wvas no
material difference in production, egg welght or mortalily
under both programmes, since the feed consumed to point of
lay was virtually the sane,




 gemmater and MeGinmis (1960) reported that Liniting
the feoding time of heavy breed replacement pullets during
their growing period vas an effective method of controlling
body welght gains during both growing and laying periods.
Begg size was reduced but other production factors were un-
affectod by restricting the feeding time.

Tanabe and Tamalkl (1969) allowed meat-type cidckens an
access to feed for 3, 6 or 12 hours per day during 4 to 24
waoka of age, With 3 hours feeding time body weights were
20 and 17 per ecent less for males and famales respectively
than 12 hour fed controls. Feed econsumption was upto 80 and
84 per cent of gd Iibitus for males and females respectively,
gexval maturity was delayed by limiting the feeding time to
3 hourg per day. At 28 weeks of age 3 hour fed groups laid
heaviest eggs,

Patel and Hetinmis (1970) limited the feeding time of
eaged hens end noticed 1015 per cent lesser feed intake
without affecting egg prwduction, But body weight and egg
weight were reported to be smaller than controls.

Polin gnd Wolferd (1072) kept Leghorn hens under 6 diffe-
rent feeding time schedules for 6 weeks duration., Hens under
gplit schedule of two 2f~hour periods or one 4«hour period

had significantly improved feed/egg ratiocs of 15 and 11 per cont



on 20 and 23 per cent less feed, respectively as eompared to
s eontrols. |

WITHHOLDING THE FEED FOR CERTAIN DAYS IN A WEEK

s;.&;.'-ik |

In a report published by Arbor Aeres breeding farm in
1966, it was stated that pullets fod every other day were
compared with those fed every day. But on the "off" dayas
pullets were fod 2 1lbsg of cats/100 birds/day and notl eed
inereaged egg production and hatehability of both off-
gongon and inegeason flocks, This had resulted in more
undiform miged pulleots at the time of housing.

Yoghida and Hoghii (1960) im an experiment fed Ieghorn
chickens elther to appetite or restricted the birds by giving
feod every other day or every thind, fourth or ILifth day
or by offering feed for 3 hours daily with diets contalning
different levels of energy and proteln. When fed to appetite
gvery day, growth rate was less on dlets with high or low-
energy than mediune-energy. With high and medium-energy,
the chickens maintained body welght with feeding every other
day or third day, but those fed every fourth or fifth day
did not survive longer than 13 days. Those ehickens which
were given low-energy diet on every third day also died.,

By limiting feeding time to 3 hours daily only birds fed



growth rate. Feed intake was 16 per cent less than controls
and sexual maturity was delayed, There was little difference

GRAIN AND MAGH SYSTEM

Davis and Watts (1066) compared the effect of maghe
grain ratios of 70330 with 30470, in addition to restriection
of total feed intake, during gbarting, groving or laying
periods, FRation treatment during starting or laying perioeds
gignlficantly reduced egg production, Treatument during
growving phase did not affect egg preduction; but delayed
gexual maturity,

Taylor gt al. (1967) studied the usefulness of 70330
pagh and grain feeding to pullets on range or in confinement
from 12«21 weeks of age. They observed that bivds on maghe
grain system, required much feed than all mash groups. Tate
of production was not affected by rearing metheds or feeding
PrOpTANIQe '

Paller (1962) fed renge-reared pullets with about equal
anounts of grain and mash during growing period and observed
glight veduetion in body weight, increased egg size, egg



in favour of grainemash system,
OTHER MOTHODS OF FEED FESIPICTION AND COMBINATION OF DIFFD=
dngsen gt gl. (1054) conducted sevles of experiments
for 3 years with meatetype pullets on range, which were
given one of the following treatments during growing period:
A Mibitum feoding of high-efficiency and low-efflciency
rationg, high-efficiency ration to 80 per cent of gi Libitum
and 30 per cent of lowsefficiency diet plus 70 per cent oabs.
The yesults indicated that the rations fed dux ng the groving
poriod had a marked effect on feed efficlency and body weight
to € months of ages but no consistent effect was observed
on gubsequent egg production or mortality and only a slight
effoct on ege alze,

Quisenberry et al. (1960) compared the performance of
pullets raised on nowmal Va. high fibrey full-fed Va, 70 per
gent of full-fed and noticed that feed restricted birds were
lighter, but no consistent differences in egg size, egg pro=-
duction, feed efficiency or mortality were in evidence, 1In
another experiment birds during 14-82 wesks of age were either
fullefod with nomal grower rations or restricted to 10 lhe/
100 binde/day or fullefeeding of 15 per cent fibre rations
containing 12, 16 or 18 per eent protein, They were reared
in floor pens, cages or range, It was noticed that calorie



restrietion vas effective in delaying sexual maturity, wree
no effect either on ege production or mortality. Both fall
and gpring-hatehed ehickens gave similar results,

Cooper and Barnett (1960) accomplished feed restriction
in growing pullets (8-24 weelks) by using Vermieulite and
notdiced supressed body weight and delayed ongset of egg produce
tion but egg production and egg size were unaffectedy

sherwod (1960) studied the effect of high and medium
energy feeds, full-fed or restricted along with mtm:m

levels had no effect on egg produetion, while limiting the
1ight or feed, inereased egg production significantly,

Incikham g gl. (1963) gtudied the effect on lLeghorn
pullets subjected to one or combination of the following
treatnentss Fall-feeding, 70 per cent of fullefeeding,

40 per cont added fibre and skipping one or two days in a
weelk, They concluded that all growing treatments resulted
in gomewhat reduetion in body weight and adult mortality
compared to controls. Delay in sexual maturity, elosely
paralleled the decreases in the body welght, Jome growing
troatments slightly improved egg productions |



Querner and Bocker (1063) and owes and Cotiler (1065)
gubjocted growlng pullets to different feeding regimens such
as: A4 libitun feeding of nomal grower ration, 77 per cent
of ad libikup, low-protein diet, high-fibre diet and fortified
corn dlet fod ad Mibitum and noticed significant reduction
in body weight and delayed sexual maturity, Teed consumption
during growing period varied depending upon the type of rése

11lie and Denton (1966) studied the effect of three
feoding programmes in lLeghorn grower pullets using diets dilu-
ted with fibre, restrictod foed intake o different levels
and low-protein diets, During the laying period, half of
each group was fed either 12 or 16 per cent protein layer
ration. They reported that feeding of high-fibre diets pd
Libitun inereased foed consumption signifieantly withoub
affecting other traits, Testricted feeding lowered feed cone-
guption and body welghts, Tearing mortality was Idgher in
the severely restricted groups. Feeding low=protelin grover
diets reduced body weights, Thore were no significant diffe-
rences in egg productlon, feed effliciency, egg weight, laying
houge morbtality, fertility or hatehability on the basis of
grower and layer treatments, except that the layers fed on
lowsprotein diet were leaner than layers fed normalwproteln



Abbott and Coueh (1971) subjected growing pullets to
one of the following treatments during 7-20 weeks of ages
Ad libitun feodingy 80 per cent of gd Mibitum, sidp-a-day,
low~protein and low-lysine diets, ILowe-lysine, low=protein
and foed restricted groups galmed less weight, had delayed
goxual maturity and laid ab a higher rate, Millefed and

ay groups laid small eggs and congumed more feed per
dozen eggs.

Krkland and Paller (1971) fed growing pullets with high
or low-cnergy diets. One group Trecelving each diet had
drinking water available at all times while the other received
on alternate days only, Vhen water was withheld the pullets
d1d not eat enmough of loweenergy diet and therefore consumed
only about 70 per ¢ent of energy of controls. Tims feeding
a loveenergy diet along with restrieted water intake proved
to be an effective method of ealovie restriction. This Tes-
triction had resulted in delayed sexual maturity, reduction
in body weight and egrcass fat and had significantly more
total settable and larger eggs, Mortality during growing
period was not related to water restriction even during hot
gunmer months,

Puller et gl. (1973) delayed the sexual maturily eof
broilerebreeder pullets (3-8 wedks) by adopting any one or
combinations of the folloving mothodss TFestricting onergy



intake to £/3 of tho conbroly use of low-lysine and protein
diets, deolining day~longth and siclp-a-day programne. Delay
in gexual moturity had consistently resulted in inereased

egg production, egg weight and nusber of sebtable eggs.
Enorgy restriction and declining day-~length acted additively
on productivity. Iow-lysgine and protein diets neither de-
layed sexual maturity nor improved egg production appreciably.

Proudfoot and Iamoreux (1973) studied the effect of
goparate and combined effecta of three rearing and two adult
dietary treatments. The rearing feed treatment consisted of
a comparison of full-feeding with a "skipeaeday” foeding
programme and the feeding of a low-protein grouing diet.
Afber peak egg production the dally feeding time was restrice
ted for one-half the population to limited feed eonsunption
to approximately 90 per cent of that of full-fod controlss
The "gkipea-day" feed treatnent resulted in the most hateh—
ing eggsy fewer double~yolked eggs, increased egg slzey
improved feed conversion, reduced body weight and higher
monetary returng, The restriction of feed for adults had
no important benefieclal effect on performance.

PRED RESTRICLION DUFING LAYING PERIOD

Heywang (1040) restricted the feed intake of laying hens

o elther 876 or 76 per cent of control group and noticed
significant drop in egg produetion, without affecting egg size,



dndlar results wore reported by Davis and Vatts (1066) and
sehumeier and eGinnds (1969). In contrast to these veports,
singsen gk gl. (1968) observed improved egg production on
honehouged bagls vhen energy inteke of hens were restricted

to 78 por cent of gd Libitum or gd libitum feeding of lowe
enorgy diet, dlmilariy, sherwood (1950) observed equal egg
production, mortality, egg size and hatehabllity in both fulle
fod and 90 per cent full-fod groups of meat-type hens, Feed
efficiency was slightly better on eontrolled intake of feed,

Tollands and Gowe (1961) studied the effect of feeding
ege~type hens to 70 per cent of gd libitum (during first yoar
only) over 2 years of lay. Following forced moulting restri ce
ted birds came to production more quickly and laid at a higher
rate throughout the second year of production,

Walter and Altken (1061) mepovyted the performance of
laying hens, subjected to restricted feeding during growing
and laying periods. Growing period restriction resulted in
increased age ats' first egg followed by higher rate of egg
production, Total feed consumpbion was decreased by restrie-
ted feeding. Restriction during laying perioed saved some
food but was offset by a drop in egg production, This was
compensated by higher production during second year, Egg
weight, rearing and laying house mortality and final body



Combs gt ple (1061) and Donaldson and Millar (1962)
pointed out that restricting the energy intake of meat-type
hens resulted in lowered egg production, body weight and
ogg slze bubt did not affect mortality.

@i senberry and Bradly (1962) fed layers in cages with
diets containing different protein levels gd Libitun =nd
noticed that egg production was lowest at low-protein (13f%)
levels. Egg slze was directly related to protein content of
the diets

tion of ment-type breeder hens increased the rmunmber of chicks

dlinger ot al. (1964) started skip-feeding two weeks after
peak production was veached, Continuous withbolding of feed
. for 4-30 hours/week signifieantly reduced egg production,
ege weight, feed intake anl feed efficlenecy, Fertility and
hatehability were unaffected by gkip-foeding,

1ino gt gle (1969) reared meat=type pullets from 1049
weaks of age on diets having mediwn or low-eneygy Values.
Diots were fed to appetite throughout or feed was withheld
avery 7th day. PRestricted feeding had little effect on
wedpht galn and inbake of feed in growing stodks or on egg
production or hatchability during the laying stage. But body
weights wore less and sexval maturity was delayed by 10 days.



regtricted feoding of loweenergy diets had a deleterious
offect, espocially on egg production,

Jackgon and Brown (1069) carried two experiments with
medium and 1ight breed hens, which were given balancod diets
supplying elther high or mediun energy to appetite or rege
tricted to 85 grams per day. Testrietion of energy reduced
totial egg weight, egy mumber ant body welght.

Tino gt gl. (1970) fed meat-type pullets throughout
groving and laying periods to eppetite or withheld feed on
three, They reported that feed restrietion pave lLeaner but
healthier pullets with better wiability. Testricted birds
congmed less feed per hatchable egp produced than those fed
pd, Libibuge

Jackson (1970) studied the effect of restricting the
individual energy intake of caged layers on their performance.
‘e restricted both high and mediuneenergy diets, Maximum egg
produetion was obtained from the birds fed the medlun-energy
diet gd Aibitug, Testricting highesnargy diet caused a
algnd fieant reduction in body weight and slight drop in egg
production anl total egg weighty TFeed efficlency was better
with restrietion of the high-energy dlets,

Polin and Welford (1971) vestricted food intake of
Loghorn hens by ldniting the Peeding time and obgorved that



the feed intake, total ege weight and body welght were signi-
ficantly less than the control group, Pecd-to-egz ratlo
was generally improved by restricted feeding.

Gerry and Mulr (1072) while vestricting the feod intake
of laying hens in cages to 90 per cent of full.fed or limite
ing the feeding time observed lowerad body and egg weights
and feed efficioncy and a slight drop in egg productiocn.
PHYGIOLOGICAL AND METABOLIC DIFFEFENCES BETWEEH FPULI.FED

AND RESITICTED-FED CHICKENS

M1l and Anderson (1956) observed that metabolizable
anergy vas unaffected by level of feed intake from 30 to 100
per cont of gd Abitun.

Blely and Mareh (1969) weported that the incidence of
Avian Ieucosis Complex (A«L.Ce.) was lowest Iin those clickens
vaiged on & low-plane of mitrition as compared with the binds
on high=plane of nutrition for all the four gtrains studied,

Prank and Waibel (1960) subjested Leghorn hens in cages
to five different levels of protein md two levels of energy
and noticed thah the hens fed with ligheenergy dlets were
fatter and showed higher gseyum cholesterol levels than hens
on lowsenergy diet. Protein levels did not affect sorum



Gowe gt al. (1960 b and 19656) studied the physiological
effocts of regtricted feeding and notieed that birds on rese
tricted feedlng had relabively larger adrenals, pituitaries
and gizzards (per gram of body weight) and had lower heart
rato and blood pressure,

dlbbald gt gl. (1960 a) reported that dilubion of chick
starter diet with either cellulose or kaolin did not affect
the netabolizable energy content of the diet,

Combs gt gl., (196L) reported better utilization of energy
and feed and low levels of serun cholesterol while restrdcbe
ing the energy intake of heavy-type layers. On the contrary,
Donaldson and Mlllar (1961 and 1962) observed poorer ubiliza=
tion of protein, vitaming and minerals and better utilization
of energy vhen energy intake of meat-type laying hens were
restricted to 756 or 80 per cent of the eontrols, Vhereas,
Vaidya (1971) reported no differences in the utiliszation of
energy, protein, caleium and phosphorus among restricted snd
full-fod groups.

lilchols and Balloun (1963) concluded that restricting
the feeding time of heavy-breed male chickens to two hours
a day did not affect either serun cholesterol or systolie
blood presgure. Bul by vrestricting the feed intake to 70 per
econt of gd libitum, the serum cholesterol concentration
tended to be higher at 16 weeks of age,



danglone and Squibdb (1963) were of the opinion that
with a congtent protein intake, ealorie restrietion had
greater effect than ealorie exeess in depressing the nitrogen
balance in the chicken, They also believed an apparent
adaptive process to continned moderate calorie restriction
in chicken.

Hdegel and Vood (1964) veported that the data on digese
tive efficlency as influenced by restricted feeding time was
ineconeclusive, However in broiler~type male chickens at seven
woeks of age, digestive offieiency was better for restricted
fod groups,

Tose and Balloun (1966) moticod elevated seyum cholesterol
levels and inereased liver lipids by westriction of protein
intake. Iowered ecaloric intake markedly decrenged serum cho~ -
legterol levels and liver lipids.

Mahapatre gt gl. (1068) obgerved greater digestibllity
with restricted feeding system., The rate of passage of feed
through the digestive tract showed g direet relationshdpy to
the quantity of feed consumed,

leveille (1969) moticed significant depression in hepatie
fatty acids and cholesterol synthesis following 24 hours faste
ing. After refecding, fatty acid synthesls was three Utinmes
more but cholesterol synthesis remained depressed until the



Liver weight and liver glycogen deereased markedly during
fasting and inoreased rapidly after refeeding. Idver total
lipids wag not much influenced by starvation., Idver choles-
terol content was increased during fasting and decveased

Yoshida and Hoshii (1960D) observed a sl gnifiecant linear
relationship between intoke of energy and growth rate and
negative correlation between galn during recovery peried
and body welght at the end of vestriction. Mat content of
careass was reduced by restriction of medlunm energy diets
and inereased when changed to full-feeding.

Peddy (1971) reported significantly higher amounts of
total serum cholesterel levels in restricted groups than
full-fed groups duvi ng restriction period. But during the
subsequent laying period, no differences were recorded in
the gerum cholesterol levels (Reddy, 1972).

Wolford and Polin (19?1. and 1072) restricted the feed

inbake of ILeghorn hens by limiting the feeding time and noticed
gl gnt fieantly lovey amounts of liver lipids, liver wet welght,
liver water, liver dvy weight, abdominal fat and body welght,:
There was less incidence of fatty liver haecmorrhagic syndrome
(P LelleSe) 4n restricted fed birdse



Hewitt and Lewis (1972) observed s significant incroase
in total plasma amino acld levels and individual concentra-
tion of serine, proline and glyeine following feed restriction,
nfPd olent utilization of dietary protein and relatively low
Levels of amino acida in the plamma were fairly closely related,

BCONOMIC SIGNIFICANCE OF PRSIRICIED FERDING PROGRAMME

Tsaacks ot ale (1960) observed everall feed seving of
25 per cent during rearing period due to feed restriction,
Contrary to this, sherwood (1960), Bullock gb gl. (1963)
and Deaton and (uisenberry (1963) reported that in practice,
foeding "hgh-fibye diet” wus unecononfcal, because it led
to increased feoed consumption. Based on such contrasting
veports, Bwing (1963) concluded that limiting the foed (high
or medivm~officioney) intake of growing pullets resulted in
25 per cent overall feed saving, whereas restricting hy
adding 15 and 20 per cent fibre resulted in 39 and 49 per
cent inereage in feed consumplion respectively,

pPatrie (1963) mugpested feeding of a conventional mash
plug light cats or l0-15 por cent fibre magh during growing
period to produce excellent pullets at less st than the
full-fod all mash controls,

Gowe gt als (1960 a and 1965) im thelr experinents over
five year period at various stations in Canoda, concluded that



the feed cost of rearing pullets to 21 weeks of age on the
70 por cent restricted feeding was 23 or 24 per cent less
per pullet than full-feeding. On the 80 per cent restricted
foodingy 1t was 17 per cont less. Feed coat in the laying
houge were 6-13 per cent higher for restricted groups but
there was a reduction in overall feed cost, Ege income from
the restricted programme was higher due t inereased egg
production, higher percentage of large and medium sized eggs
and inereased livabllity, The higher net returns under the
rastricted feoding programme was due te both higher 1ricone
from eggs and lower feed eonts. lyy Hollands and
Cowe (1065) observed that the vestricted feeding regimen
resilted in inercased ogg produbion, impreved feed efficieney
and increased monetary returns over the full-fed group for
both the first and second year of laying period, Tovever,
Proudfoot and Cowe (1967) were of the opinion, That food
regtriction during rearing period falled to improve econcmie
traits compared to fullefeeding,. Two of the four experiments
provide evidence for the presence of strain X feed troatment
and strain X light X feed treatment inberactions fov econoule
traitse

Vaidya (1971) and veddy (1972) reported greaber monetary
returng by restricted feeding of growing pullets to 80 and
70 per cent of gd Libitum than full-feedings



MATERTALS AND METHODS

Two experinments were carrvied out at the Poulbry Meld
laboratory, College of Veterinary sSelence, Hyderabad., The
firest experiment of 65 weeks duration was conducted from
Decanber 22, 1972 to Jamuary 10, 1074 to detemmine the effect
of limiting the feed intake at different levels for varying
durations on the perfomance of growing commereial pullets.
The second experinment was conducted from October 12 to
December 3, 1073 (63 days) to oxplore whether restricted
feeding had any influence upon nitrogen retention, metaboli-
zablility (metabolizable dry matter) and metabolizable energy
content of the diet.

BXPERIMINT I

The experiment was planned as a 3 X 4 factorial design
with three levels of feeding (100, 80 and 70%) with each level
having four durations of restriction 1.0.y 5+10, 5«15, 6-20
and 5«25 weeks of age., &lnce gd libitun feeding (100§ level)
was to be used as a common factor against the different duras
tions of restrieted feeding programme, only one gd Ilbitum
feeding treatment serveld as the eommon control for all the
four durations of restriction used. Congequently, a total
of nine treatments only vere employed instead of twelve.
However, for the purpose of statistical analysis under the
factorial design, the values of gd libituy group vere repeated
four times. The different treatment combinations are shiown

i
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Two hundred and £1fty two, one-day old, coumeveial egge
type puliet chicks (ly-line), belonging to the same hateh
wore obtalned from a local commercial franchise hatchery,

On the same day, all the chicks were randomly divided into
nine groups of &8 eachy identified by wing bands and weighed
individually. The usual managemental procedures and disease
preventive measures were followed uniformly throughout the
expoarinental period.

Each group of chieks was randomly ailoted to a 1litber~
floor pen in a well ventilated house, using hover-type elecirie
brooders upto four weeks of age. Weekly, pen-wispe faed cone
gunption and individuvual body welght records were maintained
upto 25 wecks and thercafter onee in four weeks until the
end of the experiment, Fregh drinking water was always ab

the disposal of the birds. Practical type starter masgh
| (Table 2) was fed to appetite to all groups of chicks till
- the end of four wveeks of ages

At the begining of £ifth weeks; both brooding and use
of artifieial 1ights was stopped and ehicks in each pen were
randonly assigned to one of the dietary treatments as speci-
fied in Teble 1, Care vas exercised to aveid competition
and overcrowding at feeding time,

Baged on the chemical eomposition of the feed ingredients,
(Bwing, 1963) the starter, grower and breeder diets used in




. Table 2, - Igredient composition of the experimental diets

| starter  Grower  Breedey

- Ingredients nasgh magh nash
B ' (08 wiks) (920 wka) (2155 wkg)
% % #
- SRS - S
10.5 10,0 190
2.0 : m.tﬂ 6.0
26,0 17.0 13,0
.0 3,6 Ba0
2.8 2.5 -
2.0 2.0 4,0
& - “4‘6
Total 5&"5 100,0 100,0
tives per 100 kg of the above
T e (@n)  (gne) (610)
Povimdx A4BytDy" % 26 Y
Bifuran feed supplmonta 80 50 -
anprol 264" (fron 2nd wk,onvards) = - 60
mofu-ms 500 500 250
Neftin~50° - . 100
Choline ehloride (from 20th wik. ;
! onvards) - - 50

1. Mindifs Boots Pure Bruc sany of India Private Lbtd,, eont%-lnad
28% Cay 5% P, 0.35¢ Fe, 23 NaCl, 100 P.Palie Cuy B0 PePolls COy
2000 PoPuls M0 and 10 PoPells Ls |
2, Tovinix AtDy+Dys Toche Products Itd., supplied 40,000 I.Us of Vit
20 mgs of Vitaly and 5,000 I.U. of Vit.Dy per gu.
3. Pifuransfeed supplements Mith Kline and French (India) Ltd,
- contained 25¢ U/W Witrofurazons and 8,64 WW Purazolidone,
4e lmprol 255 mﬁ‘ ghayp and Dhome (India) Itd. Contained 250 gm, of
B, Amg:m Cyonamid (India) Itd, Contained 8 gm. of chlortetracycline

R ey



this experiment (Table 2) vere formulated to satisfy the
anutrient requirements as per I.8.1. (1968) recomnendations,
The diets were mixed after grinding the ecoarser ingredients
in a hammer mill to pas: through a 4 mm sieve. Iater, samples
of the mixed diets were agssayed in duplieate for prozimate
prineiples by A.O.AeCe (1970) methods, after grinding the
foold samples in a Thomes mill to pass through a 0.5 nm seveen.
Caleivm and total phosphorous in the diebs were estimated by
the procedure deseribed by Talapatra gt al. (1940), The
analysed chemiecal composgition 48 reported in Table 8.

In accordance with the nomal practice, eoccldiostat
was excluded from the breeder mash, However, it (Mmprol-£5%)
vas incorporatod appropriately from 22nd weok onwards, follow
ing an attack of coccidiogis and conbimued till the end of
experinent, Choline chloride was also added to the breeder
mash from the Z9Ch week onwards till the end, subsequent to
the observance of fatty liver haemorrhagie syndrome (P leH. 5 )
in the flock, These measures effectively controlled the
pathological conditiona,

During the restriction period the feed given o the
restyicted groups was baged on the predicted feed intake
of the control group, The weekly inerease in feed intake
(growth allovance) was deterained from a Tegression equation
haged on the previous weeks feed consuption of the control
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group, This growth allowance wag added to the previous week's
feed congumption by the contrel group, to represent the followe
ing weok's feed conpumption. 80 or 70 per cent of this predice
ted foed intake of pd Llbitum group was given to the concerned
rostricted groups, This amount was weighed at the begining of
each week and kept in a separate feed drum for each group,
Bvory morning and evening about 1/14th of this feed was fed

to the eoncerned treatments so that a uniform rate of feeding
was maintained throughout the restriction period. However,
from 18th weok onwards no growbh allowanee was added beeauge
the aetual weekly inerease in feed intake had eome %o a
noglegible amount, @ from 18th to 25¢h week onwards, only

the allocated per cent of previous veek's feed intake by the
control group was given to the concerned restricted groups.

At the end of the restriction period, the actual level of

feod restriction achieved for each group was also worked out.

Post-mortem examinations were conducted upon all the
bixds that died during the experimental peried and records
of per cent mortality and cause of deaths were mainbained
accordingly.

Total gerum eholegterol levels ware determined during
the 10th, 16th, 20th, 25¢h, 80%h, 40th and 65th weoks of age
ves separated by centrifugation and the total eholestorol
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levels were estimated by the method of Zlatlls gt gl. (1963)
after preparing a standard reference surve (Figure 1),

From the day of first egg t111 the end of the experimen
tal period, artifieial light was provided in addition %o
natural day light, at a time increment of 30 mimutes per week
unbil a constant 16 hours day-length was attained, TFor each
group the age (in days) at first ogg, 10 and 50 per cent and
peak produetion were determined., Feed consumptilon upto these
gstagos vag algo recorded,

Laying house porformance was studied for 8 x 28 day
periods starting from 10 per cent production (162nd day) and
the following data obtaineds
a) Individual body weights at the end of each ZB-day laying

periods

b) Feed eonsumption and feed efficiency (kilograms of feed
congumed per dosen eggs or per kilogram of eggs).

¢) let feed efficiency (HN.FE.)y which refors to the units
of feed eonsumed to produce unit weight of eggs and meat,
vas calenlated weing the formulas

NeFels & poitee

ﬂmﬂ. P = Feed consumed per pullet or by the whole group




EW = Total weight of the eggs produced per pullet or by
BW = Wedght gain or lost per pullet or by the whole
group during that period.

mmmm otudy, HeF,E. vas caleulated for each
treatment (group) as a whole and for the whole experimental
poriod (0=55 weeks), in order to reveal how best the feed
congued was utilized,

d) Performance effieciency index (P.E.I,) was ealeulated using
the formula suggested by rorgan and Carlson (1968)s

Poliele = mmfl

m, BW = Average oge velght (gm)
P = Par cent hen-day egg production
BW = Average body welight (gm)
7 = Average foed consunption per day (gm)e
@) Per cent egg produetion (hen~day as well as hen~-housed
produetion),
£) lzg mass was studied by twe different wayss

1) Egg mass on any given calender date was meagured

WMWMMWNWM#MIMOG
atmé m mﬂm of all the




of gtatisticol analysis, the mean mass of eggs collec~
ted during the last two days of each laying period was
taken into account,

11)Ege mass on certain days after firvst egg of the concerned
treatment wes obtained by individually weighing all the
eggs laid on the lst, 5th, 10th, 20th, 40thy 60th and
100th day of production by each group, However, for
gbatistical analysis, a maximum of 10 obgervations
per treatment was taken into account for each of the
above days.

g) por cent settability, fertility and habtehability were esti-
mated during 2nd, 4th, 6th and 8th laying periods after
introduecing eocks into each pen at the gtart of the second
period, with an approxinate coclkshen ratie of 1310, After
collection of eggs for each hateh, the cocks were ghuffled
and interchanged from one pen to othery, so as to aveid
variations in fertility among the cocks, From each pen,
as many settable eggs as possible were collected for each
hateh, for 4 consecubive days, so as to avoid the inteng ity
of selection of sebttable eggs. From this data per cent
gottable eggs for ench treatment wag ealeulabed using the



h)

i)

Por cent settable oggs = peried/

during the don o,

group.
Bges ecollected each day for hatehing were identified and
held in cold sborage (85°F) until 4 hours before setting.
Infertile eggs were removed on the 4th day of incubation,
by candling, Per cent fertility among the settable eggs
and hatehabllity of both the fortile eges set and the
total eggs produced during the collection period (chicks
hatehed per 100 eges produced) were determined,

relative (per cont) economy in feed utilization and feed
intake per unit production was caleulated for sach treate
nent as & whole as shown in Table 23, based on the date
on feed efficiencies expressed by different ways, in
order %o obtain a true estimate of the econouie value,
Telative seonomy in feed utiliszation is the per cent feed '
saved (or lost) per unit production in comparigson to
control group.

Income fyom eggs end spent hens, over feed cost was first
determined for each group, based on the exisbing market
rates for oggsy meat and feods Iater income over feed
cost was caleulated, 1, per pullet starbed, ily per pullet

at the comnencement of the fesd restriction period and



111, per pullet housed,by deviding the income per group
with the appropriate number of survival birds at that

time in each group as shown in Table 84, loreover income
ovar feed ecost per gurvival pullet was algo ealeunlated
based on the data on mean feed consuuption from O=-B86 weeks,
per cent hen-day egpg production from first ogg to 66 weeks,
population mean egg massy mean final body weight and the
exlgting market rates for epggs, meat and feed.

The data obtained under various traits wvere subjected
to analysis of variance for a 3 x 4 factorial design (inedecor

BXPERIMENT IX

gne hundreds one~day old, single comb White lLeghorn,
pullet ehiciks belonging to the same hateh were oblained
from the Government Pegional Poultry Farm, Saroornagary
Hyderabad, Ihey were reared in electricilly heated, thewmo-
gtatically controlled, wire floor, battery brooders, kept
in a well ventilated room, ILight and fresh drinking water
were provided on a contimwous basls, throught the experimental
period of 53 days. They were fed to appetite with practicale
type, starber mash (Table 2) as in the first experiment, but
the ingredients were ground to pass through a & mm sereen, to
avold sorting of feed ingrodients by the chicksy so that an

jinate of netabolizable energy could be obtained,

%
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b ho end of two weaks, the ehieks wove divided into
dagforent welght groups having a welght differvence of & grams.
The extreme velght groups were deleted, go that 90 chieks
of modiun weight were available for the metabolie trial.
equal mmbers to form 6 groups of 16 each, whose mean weight
was almost unifom in order to reduce variation in the derived
Mefle Values.

 Tne chieks were identified by wing bands amd vedghed
individually, Thereafter, they were welghed at weekly intervals
and finally ab the end of the experiment, Weakly foed consumpe
t2on records were maintained for all bhe groupsyreplications
.50,

Care was exereiged in distribubing replications in a
randon mannery so that no treatment apjaeared more than once
in o verticle solumn of a S-tier brooder and in the same
hovl zontal tier of the two hattery brooders that were uged,
only the middle three tiers of the two batteries were selected,
$o houge the chiecks., This practice was adopted to roduce
variation among veplications and treatments due to tiers as
suggested by Sibbald and dlinger (1963),

Pron 15th day onvards the chicks were continuously fed
vith the same starber magh (Table 2), but incorporated with



0.3 par cent of chromie oxide at the expense of equal quantity

of vheat bran as recomnended by schureh gt gl. (1950) and
angley and M1 (1962) in order to avoid total eollection

of eoxereta for detemmining the M.B. values. mufficient care

wag: exercigsed to avoid spilling of feed into the dropping

trays by feeding small anounts 2.3 times dally.

From the 26th day onwards, the six groups of chicks
were randonly assigned to the three different dietary treate
nents of restriction as scheduled in Table 1, The feed con=
guaption in both the replications of the control group was
meagured daily. Based on the average feed congvmption of
tho control group, 80 or 70 por cent of the feed was offered
" $o the restricted groups on the next day. TFrom the data on
fead éenmmptien and body weight gain, feed efficliency and
the actual level of feed restriction achieved were caleulated,
lio mortality was observed throughout the experimental period.

Motabolizseble dry matter (M.DeM.) and metabolizable
energy (M.B.) values of the feed and nitrogen retention (ng.
of 1, retained per gram of dry matter congumed) were astinated
tulee 1,0.4 before and during restrietion periods. hxerota
sanplos were eollected at 2d-hour intervals on 22nd, &5rd,
24th and 25 day and again on 50th, 6lst, 52nd and 53rd day
of age. A day prior to each collection, dropping trays were

thylene sheets were sproad over




0 dropptng 3078, Tho mext day @ sample of about 100 grans
m;mmtmmwmm sealed

' adp-tight and innediately stored in a freezer, until used

| After four days of collection, all the four exereta

L, sampies of each replicate were pooled, homogenized and samples
| i dwlicate vere assayed for mitrogen by tho Naevo Kieldhal

 nethod inmediately to prevent loss of mitrogon, The mofsture
 content of tho samples was also detemined simultaneously.

 Assay procedures as deseribed in AO.AsCey (1070) vere amployed
. in both the cases.

The remaining exereta samples from each replication
vere individually air-dried and ground Yo pass through a
0.5 mn gereen., The ground samples were used for the assay of
mod sture (4s0udeCoy 1070), chromic oxide and gross energy.
Chronie oxide content of the exereta samples was determined
gpectrophotonetrically, using Bauch and Loumb "jpectromle~20%,
as deseribed by 1l end Andergon (1968), after preparing a
sbandard reference curve (Pigure 8), Gross energy was esti-
mated using Parr Oxygen, Non-adiabatie (Isothemal jacket)
boub ealorimeter. Peed was also subjected to the same type
gm
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Daged on the data obtalned, nitrogen retention (mg, of
nitrogen retained per gn. of dry feed conswned) was calculated
uging the fommula suggested by M1l and Anderson (1058):

g retention = Hg'm. of dyy diet nﬁla/m. of ‘%ﬁwba X

(

Horeovar, per cent metabolizability or metabolizable dry
matbor (M.D.H,) and metabolizable energy (M.E.) of the feed,
as influenced by restricted feeding, were caleulated as per
the formulae given by ilbbald gb apl. (1960 b)s

dry feed ’\

@,

!{..D‘I-i.ﬁl[ N X 100

’{

—

Clagsical MeBa/pn. of dry feed = G.E«/gns of dry feed —

gy ' etia
g7 G ¥ 457 Sa5FEa § LeR/0h OF dry exorets

corvected Mokl /gms of dry feed = Classical MeE./Eme of dry feed -~
[c;ou Ny / gme of dry feed =7 _

Gross Hym.:at dyy axmuz) X 8,82
Wherve G.B., = Gross Energy

The data on body weight gaing during the rastriction
perdod (28-563 days) vas gubjected to analysis of vaviance




RESULDS AND DI ACUSSTON
BAPERIUBHT X
Body Wedghts:

The dats on mean body weights of the pullets abt various
ages are ghown in Table 4 and Flgure 3. It may be seen that
the mean body welghts at the ond of fourth weeck i.0.y before
the eomnencement of restrieted feeding prograume were approile
matoly the seme for all the groups of chicks, Dut at 10, 15,
40 and 85 weeks of agoy there was a significant reduction
(PZ 0,01) in the body welghts of the pullets which were fed
upto 70 per cent of gd Jilifun in comparison to the control
group, while they did not differ significantly fron growps
fod upto 80 per eent lavel, except at the time of housing,
Feolding 80 per cent of gd libitun, depressed body weights
gigni ficantly only at 83 and 25 wecks of age whore resirice
tion was proloaged from Be26 wooks of age. Once tThe ros-
sricted feoding system was terminated, whether at 10, 16, 30,
or 25 weaks of age, all such groups guined body weights at
a faster rate with the re-introduction of full-feeding and
had woights comparable to the eontrol group. dimilar rogults
were obtained by Milby and sherwood (1966), Muller gt al.
(20569), Gowe gb gl (1965) and MacIntyre and Gardiner (1961

and 1064).

Body weights of all groups of cidickens at the time of
nousing (23 weeks of age) as woll ag at 25 weoks of age were
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for the longest duration (G6-25 woels), irvespective of tho
Lovol of restrietion. 3In these groups the body welghts at
betvoon these two groups (80125 and 70:185) aleo diffored
algnificantly 4n proportion to the lovel of vestriction,
Gowe gt gls (1960 b)y Derg and Dearse (19GL) and Peddy (1071)
alse noticed lesser body weights in restricted groups at
hovsing time, There were significant differences in body
wedghta at housing time both due %o levels and durations

of feed restriction and the both favouring control and milder
regirictel groupse

At 87 wooks of agey only the most severely restricted
group (70:285) was signdficantly lighter Shan the contyol and
muat of the other restricted groups, but by 3lst week even
thege differences in body weights had disappeared and renained
nore or less uniform €111 the and of the experiment for all
the groups. On the other hand, Deston and (uisenberry (1063),
MaeIntyre and Gardiner (1064) and Vaidya (1971) reported that
tho depressed growth rate in restricted groups continued till

the end of tho experimenti,



T —

Data on feed consunption are reported in Table 85,
AlShough the experiné € was planned to restrict the Deed
intake of birds theoretically upto 80 or 70 per cent of
all Libitum group, the setual level of feeding achieved wag
by the gd libisup group was less than the predicted amounts.

Por about a week affer lifting up of the foed restrice
tion, tho feed consumpiion in restrieted groups, probably
of n compensatory nature, was highest but thereafter it
declined to bagome on par with that of the control group.
Gventhen tho l\ﬁuuve foed congumption per bird wto 85
woolts was less 4n all restricted groups and thls Tollowed a
linoar pattern depending upon the goverity of rostriction,
dnilar rosults were obbtained by Isaacks gt gl. (19€0) and
gove gt gl (1066), However when the cumnlative food eone
guption was adjusted to the dates of sexual maturity of the
respective groups there was no guch linear drop in feed cone
gueption among restrieted groups depending upon the severity
of restriction, because of the corresponding delay in soxual
maturity. This observation is in sgreement with ¥he results
obtained by 1dlby and sherwood (1953 and 1066) and Fuller and



70315 2.7 5. 20 18,31 10,23 7,64
80180 2,81 5,66 16,80 .18 881
70580 275 5458 16,18 790 8,13

TO386 ERE 6.90 15.97 740 B.06

Tgble 7. = Analysis of variance for rearing period feed

offi eleney
n e —— ks
souree of variation Da P Mo Be P
Due to levels 2 4,04 0,18
tue to durations 3 0424 0,01
tevels X Durations ¢ T 0,01
Bryor 0 2084

o

Total




partievlar trend, This observation s suwported by the
Halter and Adtken (10G1) and Abbott and Coueh (1971), while
during laying period by vestricted groups, On the contrary,
Gove gt gle (1065} and Teddy (1972) reported higher feed
conguption among restricted groups during the laying period,

During growing period feed efficieney was slightly better
in all vestricted groups, when coupared to fullefed groups
(Table 6)y aventhough 1t wms not stabistically slgnificant,
The overall feod efficieney (Table 25) also showed a sinmilar
trond and the best feed efficiency was observed in the most
goveraly restricted group (70:85)s MacIntyre and Cardiner
(1064), Teddy (1071) and Veidya (1971) alsoc obtained similar
rosults.

During laying period the feed efficiency as meusured
by kilograms of feed consmmed from first egg to 60 weoks
of age por kilogram of eggs (Table 8) was bebter in all
reatricted groups than the gd libitug grovwp, Dut feed
efficioney, as measured by kilograms of feed econguned fron
0 to 55 weaks of age per ldlogran of eggs, was highest in
tho loast restricted group (80s10) followed by control and
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The mean feod efficieney (for 18 periods) as neas:red
poorer for the groups whiech were restricted upto 25 wesks
due to very low egg production in these groups during the
firgt laying period, since those groups were 5811l under
rastricted feeding programme during thils peried, If the
mean feed efficiency for either the last seven periods alone
to 66 weeks of age (Table 25) was taken into aecount, it was
in favour of all the restricled groups. dmilar regults in
favour of restrictod groups were veported by Puller and Dunshoo
(1062), Maelntyre and Gardiner (1964) and abbott and Couch
(1971)s On the other hand, Peddy (1072) reported better feed
efficiency in full-fed groups, followed in order by moderate
and sovercly restrictod groups. Nevartheless, sherwood and
1ilby (1064) and Milby and sherwood (1956) observed no
difforences in feed ubilizabion,

Meoan feed efficiency for the last seven laying periods
was significantly better (PZ 0,01) at 70 and 80 por cont
lovels of feeding than for full«fed group., Feed eifieclonay
from first ogg to 55 weeks of age also showed a siuilar trend,
These results are in concurrence with those of MacIntyre and
Gardiner (1064).
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In goneral tho overall feod offielency (Zable 25) was
better in 80425 group followod by 70120 and other restricted
groups. This indicates that the milder feed restriction for
longer periods (80125) or moderate feed vestriction for
shortor periods (70120) seens to go well for achieving better
fool efficioney.

The data on goxual maturity are reported in Table 10.
Age at £ivst egg and at 10, 60 and 75 per eont production
ws delayed by, - 1L to 32 days; =8 o 27 days, =1 to 19 days
and «=2 to 16 days respectively in restricted groups in
comparigon to the control group. Maclntyre and Gardiner
(1961) similarly showed that the mmber of days to reach
25, 80 per ecent or maximal egg preduction was increased for
rogbricted groups. It may also be seen from Table 10 that
those groups, which ladd thedr first ogg earlier generally
requived a longer %ime to reach thelr peak production from
the date of thelr first egge Noreover the deviation in the
age over the contwol group wes lesser in restricted groups,
at higher lovels of production than at first ege.

lio apparent diffevences were noticed in the agea to
pttain different stages of production between the control
group and the groups restrictod m ntm-tor poriods, probably

L
R Sl
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offect on soxal maturity. dmilarly, Serg and Dearse (1061)
noticed no differences in semual maturity between full-fod
and pildly restricted gronpss

Duration of feed restriction exerted mueh greator influe
ence won the age at semwl maturity when ecoupared to the
loval of restriction, thereby indicating that longer periods
of feed rastriction were nocessary to eause greater delays
~in goxnal maturity. This finding dorives mpport from the
anil 1064) and Puller and Dumahoo (1068), who also nobiced
that the sexanl maturity was delayed progressively as the
duration of restrietion increased,

Egg Productions:

Per cent hen-day egg production for the eight, Za-lay
periods ave reported in Table 11 and Figure 4, The data
on 0gg production were analyseld both for 1«0 anl 8«8 periods
geparately boeause scme of the groups were under rostricted
foeding programme even during the first laying period (24«27
voclis) and congequently the egg production durin; tids period
was very lov in such groups, The analysis for the forner
periods shoved no significant differences due to feed rese
triction, whoreas the analysis for £-8 periods revealed
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HEN- DAY EGG PRODUCTION
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FIGURE j &

HEN- DAY EGG PRODUCTION AS INFLUENCEDBY
FEED RESTRICTION. e
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WM!amMnhhum
lovels of foed yestriction, Although the mean egg production
both for 1«8 and 2.8 poriods vere generally in favour of
the veotrieted groups, the mean egg production for w8 perieds
appeared more favourable for the restricted groups., Wmilarly,
vhen egg production (hen-day or henehoused) was measured for
mm.mmnmmuumnumtm.m,
a notable difference in favour of the restricted groups was
obogrved, Tiis observation is in accordance with the results
obtglned by Fuller and Dunahoo (1962) and MacInkyre and
Gardiney (1064},

it may be further seen from the data that the restricted
groups came into production later and also laid at a lowor
yato Shan the eontrol group during the early part ofthe laying
perdody but vhen once the influence of restricted fooding was
overcome by subsequent gd libitum feeding, restricted grovps
1aid at a higher rate and also maintained the peak of lay,
over a longer time, Thege results are aupported by the
observations of Oowe g& ale (1960 b), Hollands and Gowe (1961,
HacIntyre and Gardiner (1961)y Valter and Altken (1961)y
querner and Decker (1963) and sMons g ale (1067)s

ievels of feeding had significantly (Pf 0.01) botter
offoct on ogg production during the M?,mmum
of rostricted groups. 7That is, lover levels of feeding(80 and



708 of gd Mbitug) resulted in significantly higher egg
production than 100 per cent level of feoding. Egg produce
tion as measured from tho date of first egg of the concerned
troatmont to 55 weeks of age also showed a sinmilar trend.
production due to various levels of feeding.

dgnificant aifforences (P 0.01) were also observed
for ogg production during various poriods, The lowest and
the highest egg production was observed during the firet
and the seeond experimental pevioeds respectively. The sig=
nificantly low egg production observed with the longer res=
trictod growps during the first period was due to late sexual
naturity, since they ve e under restricted feeding programe
gven during this period, Highest egg production during the
socond period indicabed that the pullets on restricted feod-
dng took comparatively shorter time to reach the peakt produce
tion.

Egi Velights
Moan ogg mass for Various treatments on any given
enlemder date (for 8 X 88«day laying periods) and on cortain

gpocific days after first ogg of the concorned treatuent
are reported in Tables 13 and 14 respectively.

sbatistical analysis of the data on ege mass on any glven

N
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calonder date (Table 15) revealed signdficant differcnces
between treatments (lovels X durations), but followed no
definite trend, aignificant differences were alse observed
botween poriods and also due to levaels of feeding. The groupa
whigh wore restricted to 70 per cent of the fullwfed, produced
signd fieantly heavier eges than the gd Libitng fol group and
thoge fed at 80 per cent level ranained intemediete, Berg
and Bearse (1961), Gowe gt al. (1960 b), Macintyre and Gardine
(1064), idoms gt als (1967), Feddy (1972) and Fuller gf gle
widle Milby and sherwood (1953 and 1966) and Puller gt als
(19080), observed no differences in egg alze betweon fullefod
and vestrieted groups. (n the other hand Sehmaior and
wetinnds (1060) and Vaidys (1971), noticed reduced ogg size
in feed rostricted groups.

vhen egz vwelght was moasuved on eertain specific days
aftor somial maturity of the concerned group, such as lat,
5th, 10th day ote., significant d4ifreroncens were observed
due to lovels and durations of restriction and also between
treatments (L X D)s TO por cont of ad libitup feoding
wosulted in significantly supevier egg weight than 100 or 80
don for the

por cent levels of feeding. dmilarly, restrictc
longeat duration (5-26 wks) also rosulted in heavier eggs

than those restricted for shorter poriods.
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Table 16, ~ Analysis of variance on egg weight

S+ pactor . durce of artation D Mk  F
1 . mass on any Due to levels 2 2,07 780"
* givon ealender Due to durations 3 0.0 076,
to (BaRs«day Levals X Durations 6 2,64 Gadl
pwioé\ 8) ue to periods 7 206,00  747,00"™
Brror 173 0,40
Tobal o1
2. Egg mass gt bue Yo levels 2
varioug dg tue to durations 3
aftor firs Levels X Durations 6
St ik s
N e Bh i, | DB B
irgt Level wrations j " P
the conterned Srror ?:3 2
treatnent Total 56
4, Dgg mags on bue to levals 2 36,95 2,76
i 'ngu day after Due to durations 3 44,067 3:3'
first ege of tevels X Durations (4] 23,28 1. M
the gconcerned Brror 108 13,40
treatment Total 119
L 2
« DLgE Bags on bue to lovels 2 188,76 16,60
B¢ 1886k day atter Due to e - 3 £8.70 2,58
£4rst egg of levels X Durations 6 16,59 1,46
the concerned Eryor 107 11,87
troatnent Total 118

* dondficant (P 0.06)
o+ glgndfleant (P4 0.01)



Iarpest egp aize wap obtained with 70425 growp, followed by
groups were significantly heavier than the control and swne

inalysis of the eggs 1ald on the 10th day after firet
eggy of the respective groups revealed slgndficant differences
betwoen levelsy durations and levels X durations, in favour
of restricted groups. Dub eges produced on the 40th and L00th
doy ofter first egp, diffeved sipgnificantly only for durations
Mlby (1084), Isaacks gt gl. (1968) and fuller and Dumahoo
(1962) reporbed that the eggs produeed for first fow days
by restricted groups were larger than fullefed groups. The
opgs produced for the first few days by tha longer restricted
m.amwwtmm-fdumunrmmm
tricted groups, beeauso the comparison vas made between the
gize of the eggs laid by hens of different ages. That is
Wiy the egg weight increased with atvancenemt of age and
difoered significantly £vom poriod to peried (8 X Z8«day
laying pericds)e This clearly shows that the egg sine
prinarily depends upon the age of the hen, vogardless of
tho dietary treatments, This was in accordance with the
fndings of Davis and Uatts (1986).



pPorfomance BIfici ency Index (PEI)s

The data on PLY axe reported in Tablo 16, dtabistieal
anniysis of the data for 1-8 periods (Table 19) revealed
no sigmificant differences hetwoon treatmentsas reported
cavlier by Yeddy (1972).

~ dlnee the longest restrieted groups were still under
restrieted feoding progranme during the first laying period,
the production was very lov in such groups o analysis of
mmummmmummwtmm
whieh revealed significant differences between levels, durations
and levels X durations (treatmont combinations). Iower levels
of feoding (80 and 70$) and the longest duration of roatriow
tdon (585 wke) resulted in significantly better PRI than
the control grouy and those restricted for shorter poriods.
'm-mpmmmmtmlgwupmhdmtomuw
mmmmommmmmmMM
el eloncy, observel with thls growe

fertility And Hatehabdlitys

e effect of feed restriction during the rearing pariod,
an par cont settable egpsy fertility among tho settable eggs
and hatehability of both the fortila eggs sot and the ogis
produeed during the eollection period ave reported in Table 17.
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of settable eggs than other groups, analysis of varianee

on por cent fertility and hatchability dats (Table 19)

shoved no significant differences between treatments, hovever
focding at 80 per cent level resulted in low hatehability
than at 100 or 70 por cont levels of feedings The data on
per cont hatehability of the total eggs produced i.e., the
nunber of ehidks hatehod per 100 eggs produced (during the
gollection period only) revealed that 1t did not followed
any dofinite trend, depending upon the dietary treatments,
Horeover, there was no interrelationship between these three
traits and each trait responded independently., These results
indieate that the variations in gebtaebility, fertility and
hatchability may probably be incidental and not ascociated
with restricted feoding.

Total serum Cholegterol:

Total serunm cholosterol levels (Table 18) were signifie
cantly affected both by restricted feoding programme aml
algo by the age of the birds., Ilower eholesterol levuls vere
observed in tho eontrol and the shortest restricted groups
and increased gradually with the intensity of restriction,
Blevated eholesterol levels were observed both due to lower
lovel: of feeding as woll as due to longer durations of
rostrietion. HNegative vorrelation was cbserved betwoen
Lovels of feeling and levels of eholestercl but durations
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Table 12, « Analysls of variance BeTes fort s hatchabl«

Ma Go r
% i
1680 068
3L.04
O
(8
T8 9.4
10 1.28
a1.62

4, Hatohability of Due to levels
fertile egzgs set Due to durations

5
ges
339

Srroy 40,80
Total

B, Totial serum Dae to levels 1904,25  30,01,,

Cholesterol Dae to duraticns 603,80 15,00,

Levels X Durations 157,30 8,01,
Due to perioda 19436,72 308,89
arror De &6
Zotal

¢ ggnificant (P 0,08)
e ggnifdeant (BZ 0401)



botueen eholesterol levels at various ages, The highest
cholosterol level was obsorved at 16 weeks of age and thovee
afber it progressively deelined. dlmdlar observations were
made by Hichols and Palloun (1963), who reported that by
restrieting the feed intake to 70 per ecent of gd libitum,
the georu cholesterol concentrations tended to be higher
at 46 weaks of age. Teddy (1071) also noticed eolevated
& lnear pattern deponding upon the severity of rastriction
and decreased vith the advancenent in age of the birds.

then fullefeeding was rostored to mamong the restricted
groupsy the elevated serum cholesterol levels became reduced
and matehed those of the eontrel group. Hente, the differences
in sorus cholesterol levels between the hens of diffevent
groups were quite negligible, aimilarly, Telddy (1072) reported
that the blood serum cholesterol, wihich was high emong the
rostricted groups during the growing period, was reduced €o
a laovel comparable to the gd Jibitum group, during the laying
pariods

The lovered cholesterol levels in all the groups during

laying period may be attributed, utleast in part, due to ln-
glusglon of choline choloride in the brecder mash fron &3 weoks



of age, in order to provent Pel.leSe This 18 in accordance
with the observations made by Treat gt gl. (1960), who rew
ported that the dietary eholine decreaged the serum choleg-
tarol levels.

lortalitys

The data on per cont mortality and the regsons thereof
based on antopsical findings are reported inm Tables 20 and 21
rogpectively, There wae no mortality at all in the eontrol
group during the entire experimental period, vhereas morte-
1ity was observed to some extent among all the restricted
groups and was the highest in the 70s10 growp and lowest in
70316 and 80420 groups. These results indieate, that the
morbality rate did not followed any defindte trend in rolae
tion to the dietary treatments,

puring the restriction peried no mortality was recorded
in any of the groups, except in the two longest roatnM
groups. Nevertheless, the deaths in these groups were mot
assoeiated with restricted fecding programne, with the oxcep-
tion of one case as reported in Table 81, s revealed
that the various feed restriction programes during the
rearing peried had little efiect on the rearing morbality.
Admilarly, sehneider gt gl. (1086) and Luckham et al. (1063)
noticed, no significant differences in groving mortality due
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sode
1008 - - -
80110 - 17.86 4,35
70310 2.67 18,62 9.0
80116 3,67 8,70 760
70316 - - B 87
80+20 - - 3,87
040 3467 - 741
80225 3&” 18.68 .
70385 e 2670 11.54
Hean for 1,00 6,88 6.2
perioda

1. Per cent mortality during presrestriction period
2, Per cent mortality during rearing period
8, Per cent mortality during laying period

« por cont norta thdtho vhole floek during the entire
eipo -



wid

80510 5 - 1 . = i A
a0 ‘m 1 - e - - ' ‘
sesl u & a o g =y
80180 = - i st 8 .
0420 - & ’ T " ’
o agih Tg : . 1 6
GMWn-Mnn-nmm"W
3:33-”5 15 i & : A - -
wty —— n.',..“mmmm' Na PR whan ey w



to restrictod feedings uhereas Fuller gt gls (1060), Gove gt als
(1960 b) and strain et ale (1065) observed incroased reaving
mortality under restricted feading vegimens, |

It may be noticed from Table 21, that about 50 per cont
of the mortalily vas duv to Intestinal Coccidiosis, whieh
seoured avound 21 wecks of age. The oceurance of Coceidiosis
auong various experimental groups was quite ermatie and no
conclusion could be drawn for any assocletion between dietary
troatuents and occurance of Coecidiosis, Except for this
out broak, norkality was generally low for the whole floclk.

puring laying period the mortality in all groups was
low, excopt in 70310 and 70125 groups in which it was slightly
migh. But in all these casesy the mortality was not assoaiated
with restricted feeding programme. Deaton and quisenberry
(1069) and 1illie and Denton (1966) similarly observed that
the rearing period feed westriction was not associated with
adult mortality. On the other hand, Ruller ani Dunshoo (1962)
and Jones (1968) reported loverad adult mortality in restrice

tad groupse

In general, the data on rate of mortality revealed
that there was no assoeiation notween rabte of mortality and
levels or durations of feed vestriction, The occurance of
nortality appeared to be purely ineidental and hence no



conelusions eould be drawn between the rate or causes of
doath and feod restriction,

ot Veed REPicieoncy¢NFR)s

The data on NFE ag shown in Jable 22 and Figure §
revealed that the best IFE was achieved by 80125 group,
closoly followed by 70120 and obher restricted growps, The
bebter NPE values with the restricted groups, indicate that
tho.e groups had eithor developed an apparent adaptive pro-
by mnslone and squibb (1963) or digested the foed hetter than |
tha fullefod control growy as reported by lahapatro gt gl. (1068).

in gemoral, the rostyicted groups ghowed bettor HIE
values than the control groups eventhough all the roatricted
groups Tecovded some 2076 of morbality. If NPE vero %o be
coleulatod per survival pullet, it would have rosulted in
gbill better NFE valuesy in favour of rvestricted groups.

P yalues elosely followied the trend of feed officlency
valuosy as caleulabed by i 1ograns of food consmed (0«65 vics)
por kilogram OF one dogen eggsy oxcopt for some ninor Vavias
giong, duo to differences in fimal body veights, This indie
catas that the NFE Ls also an effoctive method of measuring
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intake per wdt production (Puble 3 amd Mgure 5) revesled
that in general, restricted groups utilized the feed more
achieved with the 803856 gryoup, followed by 70320 amd other
80310 group was partly due to higher mortality of ready-to-
lay pulletis and eamparatively low egg production in tids

It may Do goen from Tablo 24 that the income per pullet
sbarted or per pullet at the comnencemmt of feed restyiction
dis gonevally in favour of the restricted groups, especially
those which wero Testrictod for longer periods (emcept 70305
groug). Ineome per pullet housed or per survival pullet
nand fested o much more favourable trend for longer yestricted
groups. The 80:86 group rosulbed in the highest monstary
yoturas, when income waa ealeulated (edthey per pullet housed
or per survivel pullet, If income was roported per pullet
started or per pullet at the commencenent of feed restriction
the income in this group (B0325) was less, because of death
of pullets prior to housing Gime, due to Coccidiosis., Income
per pullet started or per pullet at the start of feed rostyi ge
tson was high in 70115, 70+20 and 80:20 groups,
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FIGURE: 8¢
INFLUENCE OF RESTRICTED FEEDING OF GROWING PULLETS UPON RELATIVE(%)
FEED REQUIRED PER UNIT PRODUCTION & NET FEED EFFICIENCY,
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botiter foed economy amd higher monotary returns than the
control or shorter restricted groups, dmilarly, Gove gk ale
(1960 a and 1985), Tsaneks gk gl. (1960), Mollands and Gove
fron restrictel grows, Ilowevery Proudfoot and Gowve (1967)
failed to improve the economie traits. If the performance
was stulied for one full loying-year, the restricted groups -
probably would have exhibited still greater econcny bocause
these groups which showed better ege production $11L the end
of the study (55 wits)y could also be expected to contimue
m-un.amzmmumnuwmm

Pastricted feeding prograume involves slightly higher
labour cost Ghan pd likitu feeding eystea, since frequent
facding and weighing of feed is necessary, drdlarly Tovikeff
and Diely (1945) weported that the restricted feeding systea
involved greater anount of labour,

BXPERIMERT IX

velght Gains And Feed BfLiciency:
Welght gains from 20 to 63 days of age, thet is during
the peried of foed restriction were significantly lover(P/ 0,01)
at bokh levels of feed vestriction (80 or 705 of ad hitun)
wbon conpared vith the fullefel controls, Howover, tho rostricted



Groups exibited better feod efficioncy than the contyols
bettor feod effieiency was rocorded than during the iater
perioda (4«7} uks) drvespoctive of the nature of dietary
troatnent, Those results indiecate better food utilization
ot younger age than subsequently,

The data on matrient ubilization are shown in Toble 26,
yidle the nitrogen ratention was lmproved by feed intoke at
70 per eent of gd Lihifun, no differences vere observed bee
twoen B0 and 100 per cont lovels of feeding. Tds finding
guggests that there is probably a better utilization of
protein at 70 per cent lovel of feed intake, Contrary %o
this results Vaidya (1071) obsorved no differences in the
utilization of nitrogen batween fullefod and restricted groups,

Natabolizable dyy matter (MDM) and netabolizable enevgy
(Table 27) of the feed were not affected by the restricted

feoding programme gupporting the observations of M1l and
indevson (1068), who observed that the metabolismable energy

vos unaffected by level of feed intake from 30 to 100 per cents

fiitrogen retention, DM and metabolizable energy values
of the diet were falrly influenced by the age of the birdse
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An emperiment was conducted over a 66 weck duration
with eggstype pullet eidelks which were reared on litter
floor pens, They vere fod Yo appetite and at 80 or 70 per
eent lovels for varying durations ranging from 6 to 10, 18,
20 or 86 vecls of age. For cach treatment eumulative feed
intake, individual body weights at various ages, food officle
ency, agoe at semal maturity, total serun cholostorol levels
gbudded for 8 X 28.day periods, starting from the beginning
of 94th weok, DBased on the data eollected relative econcuy
in feed utilization and income over feed cost were caleulated.
vha following eonelusions were drawn from thls study,

1. Pesd officionty way slightly better in westricted groups
both during growing and laying periods.

8., Fead consumption among the restricted groups during the
groving poricd (0-85 vks) was less than the control
group but the feed intake during laying period (8856 wks)
or the overall feecd consunption (0-56 wits) was variable
and followed no particular trend.

8, The body weights of the birds fod at 70 por cont of
ad libitun were gl.gni Picantly lighter than the eontrol
during thelr respective duration of fead restziction,
Jhose Dirds which were fol at 80 por cent of gd Libitug

e L




in the easo of the group restricted from 525 wedks of
~age at 25 and B5 vecks of age. By 3lst week of age all
groups attained more or less uniform body welghts and
madntained the same %11l the end of the experiment,

Festrietion for shorber durations such ag 516 weels
umnmuM-mumunwwmm
in sexual maturity. lhereas in those groups where

~ the restriction was prolonged upto 20 weoks or longer,
mucmmmmm”:wmmhn
eongiderable extent, irrespective of the leval of restrice
tlon. However, those groups which lald their fivst egg
garlder needed relatively longer time to reach the peak
production from the day of thelr firat ogge

llo sigmificant difference in egg production during

9068 woalts of age (1-8 portods) was observed betwean
various regimens of fleed restriction., Bub the ogg
production fron 2805 weels of age (28 periods) ws

algnd ficantly better at 80 and 70 per eent levels of
feeding than the fuilefed controls A notable difference
an favour of rectricted groups was also observeldy when
ogz production in each treatment was ad justel according
to the different maturity dates of the respective groupss

Feol restriction for longer durations 1.0,y 8«20 or
5425 wedks of age, considerably veduced the nusber of



De

10

13,

mall oges lald during the early part of the Xaying

the restricted groups than the control growps

Ho mortality wes noticed in the control group throughout
the experimental period, Although some mortality was
obsorved auong all the restricted groups, 1t appeared
to be unassoeloted to the feed restriction progreimes
uoeds

Lventhough sone differences vere observed in the sotta-
bllity, fertility and hatehabiiity, 4% eould not be
inerininated to the dioctary treatments.

Total serun cholesterol levels were elevated by feed
pogtriction but resumed nowmal levels after the rostric
tion was removed., leovels of feeling and levels of
cholesterol were negatively ecorrelated but the durations
of vestriction and levols of cholesterol were positively
correlatods.

Het foed officieoncy was better among the restricted
groups in Ssapavison to tho control group.

All feod restriction programmes resulted in better foed

utilization and relatively greater feed economy and Wdghier
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shorkést poriod (5«10 wits). Peeding at 70 or 90 por
eent of gd Mibitus from § to 20 or 25 weoks of age
respectively sceas to be an ideal rearing methods,
compared to other reginens of restrictlion.

_&MWmuMm:ﬂmm
with White Leghorn pullet ehieks weared on wire floor, %o

estinate vhether the restricted feeding programme (80 and 70%

of ad idbitun from 26-53 days of age) had any effget on

nitrogen retention, metaboliszablo dry matter and metabollszable

woero drawm,

1. IHitvogen retention was better with the group restricted
to 70 per cent of gd Aibitun feeding but ne differences

woere obsorved between the fullefod and the 80 per cent
fod pgroups.

2., Hetgboliszable dry matter and metabolizableo energy values

were not affected by the reglmens of feed restriction.

8, litrogen retention, metaboll zability and metabolizable
energy valnes of the same 4iet were higher during the

4th veels, rather than during the gth week of age, suggest-

ing better utilisation Enutrients ab younger age than
latere
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