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I. INTRODUCTION 

The cost of poultry feed represents t~e largest single 

expen~iture, accounting for over 60 percent of the 
I ' ' 

input of broiler an~ egg productiono The price of 

! 
total 

I 

the major 

feed ingredients like maize, groundnut ca~e and-fish meal 

greatly fluctuates and creates a serious problem for poultry 

producers. To counter-balance this type of malady, the 

farmers are always in search of ways and means to reduce 

the cost of feed and restore profit margi~o Sidhu and Rangi 

(1979) reported that .the egg prices increased by 86 percent 

while the feed prices registered an increase of 213 percent 
I 

during the last 14 years (ending 1973)o It is important to 

evolve a feeding system which can reduce the cost of production 
,.:, 

and' p~rmit an economic performance of birds. 

The use of unconventional agro-industrial wastes and 

by-products as poultry feed has attracted the attention of 

scientists since long time for economic feeding of birds. 

Sidhu and Nagpal' (1965) prepared and evaluated a large 

number of economic poultry rations, using rice polish, maize 

grit, molasses, maize. gluten meal and antibiotic wastes. 

The feed' cost w~s reduced by 40 percent over standard rations 

as reported by Sidhu and Nagpal (1965). Rao _et al. (1966) 

observed that rice polishing could be included in the growing 

ration at 40 percent level, enabling a considerable reduction 

in the cost of feeding. 
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Ad libitum feed1ng of birds is a common practice 

but it has been obse~ved that birds tend·to over eat in 

this feeding regimeo In order to check this controlled 
F I 

feeding is practised by poultry farmerso The restricted 

feeding is one of the many methods of controlled feeding 

and is generally practised in growing pullets between 6 

and 20 weeks age~ Various methods like limit~d feeding 

time; low dietary protein/amino acid concentration, nutrients 

dilutor by replacing diet with low nutritional value such 

as whole oat, oat hull, saw dust etc.; restricting the 

quantity of feed offered;. energy restriction; and elevation 

of environmental temperature. 

There is substantial information available on restricted 

feeding during growing periodo Schneider ~i al. (1955), 

Hollands and Gowe ·(1961, 1965); Fuller and·Du_nahoo (1962), · 

and Strain et alo .(19~5) reported that quantitative feed 

restriction during the rearing period reduced body weight 

at point of production, delayed the sexual maturity, 

decrea~ed laying·house mortality, resulted· in feed saving 

and better reproductive performance than .the .control group. 

Twenty percent restriction of feed during growing 

period {6 to 20 weeks of age) has given most satisfactory 

resulto(Reddy et.al.,1974). 

Scratched feeding is an old age method of rearing birds.· 

In a .broad sense it is also a restricted method of feeding 

with nutrient restriction. 
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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 mo~t 

critical in the p'l:-oductive life of pullets. At this stage 

high level of dietary nutrients are required for growth of 

body tissues and feathers as birds are still growing. Af-ter 

8 to 10 weeks of onset of lay, the ~oung pullets consume 

sufficient amount of energy and protein to .permit them to 

produce eggs at the. rate of 85i.M;95 percent, to increase body 

weight, to combat stress and disease, and improve egg size. 

Reducing the protein content of ration with advancing 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 0 09 percent per day for Phase I, II and III, 

r esp ectivelyo 

• The information on integrated approach of various feeding 

'methods specially scratched and phased during growing and 

laying period is lacking. The present study was und~rtaken 

with the following objectives: 

1. To reduce the feed cost for egg production through 

controlled feeding. 

2. To evaluate the effect of controlled feeding 
., 

(scratched and alternate day feeding) on the productive 

performance of growing ~irds. 

3~ To study .the effect of phase feeding during laying 

period, on reproductive performance (sexual maturity, egg 

production, egg weight) of hens. 

* 



/ 

2. REV IEl.J 0 F LIT E.R AT URE 

General 

The effect of restricted feeding on growing pul,,lets 
I 

upon their subsequent laying house performance varies depend­

in~upon the method, duration, age and severity of feed 

restriction. Over consumption of feed due to ad libitum 

feeding may cause obesity which in turn results in poor 

reproduction. fuller et al. (1959) and ~aclntyre and 
f 
\' 

Gardiner (1964) noticed delayed.sexual m~turity, improvement 

in egg production and feed efficiency and a significant 

reduction in the number of small eggs laid by restricted 

birds. 

Gowe et al. (1960) observed that feed, restriction 

during growing period is a mild stress which stimulates 

greater development of the endocrine glands.- During laying 

period this ~re~is removed and the birds achieve a higher 

rate of lay and greater resistance to environmental stress. 

Michael and Hodges (1975) st0died the histo-chemistry 

- of the :duodenum of the restricted and normal fed birds and 

showed some atrophy of the intestinal villi resulting· in the 

increas~d mucosal ~enzyme activity and enhanced nutrient 

absorption in the gut. 

Watson (1975) .observed that the broiler breeding 

pullets subjected to feed restriction during the rearing 

period had larger, heavier oviduct, a faster rate of growth 

of ovarian follicles and greater speed of oviposition time 

throughout the year. He suggested that the change in the 
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size of ~vary and ovid.uct of the restricte
1
d reared hens seems 

to be related to improved production. 

About 5 p~rcent saving in feed con~umption of g~owing 

pullet has beeh reported by Yates and Scha~ble (1963) by 

skipping feeding once a week. 

Bjo"rn~tad and Hvidsteir ( 1973) offered feed on every 

second day from 8 to 20 weeks of age and noted that the 

birds consumed 9-10 percent less feed than those fed S£!. 

libitum throughout the period. 

Proudfoot and Lamoreux (1973) showed that "Skip-n-day 11 

method of feed restriction resulted in intreas~d egg size, 

reduced body w~ight and improvement in feed efficiency. No 

significant difference was observed between skip-a-day 
!. 

programme and ad libitum feeding with respect to sexual 

maturity, body weight gain, except considerable ~aving in 

feed consumption over the 8-40 weeks period on Strain Cross 

Whi~e Leghorn pullets as studied by Nair and Ramakrishna 

( 19:77) 0 

'Scratch' feeding is one of the old methods of feeding 

birds. Some cereal grains were spread in the range for 

scratching by birds and their partial nutrient requirement 

was met by feedi~g on green grass and in~efts in the range. 

In a sense, this method of feeding was restriction of feed 

nutrient particularly protein and hence desirable effects 

were observed (Brake and Garlich, 1980). 
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Denton and Lillie (1959) fed White Leghorn pullets with 

12 and 16 percent protein diets during rearing and laying 

period~. They observed:that low protein grower diets 

resulted in decr~ased body weights of pullets. The feed 

consumption and egg product ion, however, remained unaffected 

in comparison to the fe~ding of 16 percent p~oteino 

Bullock et al. (1963), Lillie and Denton (1966), 

Petersen et al. (1966), Smith (1967), Summers~ .91.• (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 r-estric­

ted birds compared to:·full fed birds (Waldroup' and· Harms,1962>, 

Palafox, 1965, Lilli's and Denton, 1966-67, Peterson et al., 

1966). 

Malynicz (19.77) reported the results of feeding the · · 

broiler starter or· grower rations containin:g 10, 25, 35 and 

50 percent rice bran and found that body weight gain and 

efficiency of feed c6nversion did not differ ~ignificantly~ 

There was a considerable economic advantag~ in substituting 

rice bran for sorghum. 

Sanz and Elias (1979) reported that 50 percent replace-

ment of maize by rice polishing in chicken diet resulted in 

faster body weight gain and better feed efficiency of. 2.54 

as compared to 2.75 in. maize exc~usive maize fed group. 

Maize replaced by rice polishing to the'extent of 25, 

so, 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). 

I 
I 

I 

~ruins (1'958) reported the results of feeding grower 
I 

I 

diets containing 40 percent aat mill and control group were 

fed normal diets either B~ libitum or restricted duting the 

growing period. Ihtake of the low energy diet was found 35 

percent higher th?n that of the normal diet and 85 percent 

greater than that of the birds restricted-during the rearing 

period. Caloric reduction was 31 percent through quantitative 

food restriction but only 13 percent through the feeding of 

high fibre diets~ 

The broiler breeder pullets fed on diet containing more 

than 35 percent oat meal had a decreased body weight gain 

and increased age of sexual maturity (Issacks et alo,-1960, 

Waldroup a~d Harm~, 1962; Yates and Schaibie,_1963, and 

Waldroup et 81., 1966). Lillie and Denton .(1966) diluted. 

the grower rat ions by adding 25-30 percent ·oat hulls and 

found that the feed consumption increased significantly and 

the sexual maturity wa·s not affected. ,. 
' . 

Sharma (1967) reported that addition of 15 ·percent 

saw-dust in layer ration increased feed consumption and showed 

poor economic returns. 

Restricting the quantity· of feed during· growing phas·e 

of chicken reduce body· weight gain and weight ·at sexual 

maturity' increases the rearing mortality a"nd "decreases· the 

laying house morbality'(Got.le et al.,1960)o ·. 
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Fuller and D~nahoo ~1962) and Strain et al. (1965) 

' '' 

observed that quantitativa restriction of f~ed during the 

rearing period reduced body \Jeight a~ point of lay, delayed 

sexual maturity and decreased laying house mortality. 

Quantitative feed restriction during growing period 
-~. ' 

' .. 

improved egg production during pullet year and also subsequent 

years, feed efficiency and laying house 0iability were als~ 

impro~ed (Gowe et alo, 1960, Holland and Gowe, 1961, 6.5: and 

Strain et- Al., '1965). 

The phase feeding in laying stock i~ a way of reducing 

feed cost by varying the energy and protein levsl at 

different stages of production. The protein and energy 

content is kept highest in the first phase of laying period 

(22 to 42 weeks) as.there is necessity for adequate protein, 

amino acids, vitamins ~nd minerals for maximum production, 

increase in egg size and normal growth to physiological 

maturity. During the subsequent two phases of reproductive 
I 

life of hens egg production starts declining and thus 

demand for body growth decreases. Hence, the nutrient content 

of ra·tion _is also decreased. 

Scott et al. (1969) reported t~e foll~wing approximate 

daily p~otein r~quir~ments by White Leghor~.pullets during 

Pha·ses I, II and II( {Table 1). 



9 

Table 1 

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

DietaLY_protein needed per hen per~ 
Phase I Phase II Phase III 

(g) . (g) 

Output of one egg 9.9 10.5 9oS* 

f~aint en an ce of body 
tissues 5.3 5.3 5o3 

Growth of body tissues 2 0 1 o.o o.o 

Growth and maintenance 
of feathers. o.7 Oo2 Oo2 

Total dietary protein 
16.0 15o0 needed 18.0 

* 85 percent production. 

Smith (1967)'tested diets containing 11, 15 and 19 

percent protein during rearing and laying periods. The 

three protein levels did not result in differences in egg 

production: (74o9, 73.8 and 75o8 %) but egg weight and 

body weight w.ere affected by increased proteino 
t 

Reid et al. (1951) found that 18 percent protein ration 

was superiGr tti either 15 or 13 percent for egg productiono . ~ 

Miller ,.et al. ( 19 56) faun d that n either egg product ion 

.nor body weight was affected by increasing the protein level 

from 12 to 21 percent. Similar information on the plane of 

nutrition. in laying bird was reported by Thornton et al.(1957). 

They did not notice any effect on egg production, feed 

efficiency, or body tJeight by feeding 17, 15, 13 and 11 perceot. 

protein in st~ain cross White Leghorn. 



Effect of cc:introlled f·eeding 

Duration of. restriction period: 
I 

The feed for restriction is practised ir;i growing birds 

at 5 to 6 weeks of age and continued till 21 to 25 weeks of 

age. Restriction upto 12 weeks has no significant effect 

on later performance. Resfriction from 5;6 weeks to over 

25 we~ks affects~production adversely (Ve~hanayagam, 1979)o 

Gardiner and Macintyre (1962) obser~ed that ear~ier \ 

the age of feed restriction, the greater was the reduct~on 

in bod~ weight and delay in sexual maturiiy. 

Fuller and Dunahoo (1962) studied the perform~nce of 
. . ~ . 

pullets .restricted .from 6 to 12, 6 to 18 and 6 to 24 weeks 

of ageso They observed that when feed restriction was 

stopped at or before 18 weeks of age, thei:bir~s were able 

to compensate and ·the effect of restriction on se'xual maturity 

was little. 

Effect of· body t.1eights and weight gains: 

Milby and Sherwo~d (1956) observed that birds kept on 
.• 

restricted feeding during growing period were lighter at 

20 or· 21 week~.: of age. Removal of feed restriction resulted 

in a rapid recovery in body weight and at 46 and 61 weeks of 

age the differen.ces in body weights between restricted and 

full fed groups were not significant. Gowe et al. (1960) 

' 
observed that feed restriction reduced the body weight of 

the pulletso si~ilar ~bservations were re~orted'by Walter 

and Aitk~n (1961),· Holiands 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 Oun~hoo 

(1962), Gardine~ and Macintyre (1962), Macintyre and Gardiner 

(1964) reported a direct relationship between duration and 

degree of restriction, and body weight at the end of feed 

restriction. They further reported that once the restricted 

groups were put on full feed they gained weight rapidly but 

never attained the body weight of the full fed groupo At the 
\ 

end of the laying period all restricted groups were signifi-

cantly lighter than the full fed group. 

Strain et ,alo ( 1965) reported that 30. percent feed 

restriction in White Leghorn pullets from 5-21 weeks of age 

resulted in a decrease of 310 gm in weight at 21 weeks and 

at 365 days the differen~es was only 40 gms. 

Fuller et al. (19WO) observed that there-was a difference 

of 422 gms at 24 weeks between restricted and full fed groups 

and at 365 day the difference was levelled off. 

Iino et ~l·. (1969) observed that feeding Plymouth Rock 

pullets on skip-a-day a week plan did not affect growth rate 

. although feed intake wa~ 9 percent more and body weight at 
.. 

44 weeks was 6 ~ercent less than on the control diet. 

Voitle .§.tal. (197LJ.) repor_ted that skip ... e1-day plan was 

most effective in controlling body weight ·in case of broiler 

breeds at 24 weeks of age. Sirbu et al. (1977) found that ' 

when oirds deprived of feed for 1 day a week has :~satist'nctory 

body weight gains. 



~o significa~t difference between alternate-day feeding 

pro gramme ·and ad lib1 tum feeding with r·espect to body weight 

g~in tin pullets was observed by Nair and R~makrishna (1977). 
f 

J~ckson (1970) reported a significant reduction in body 

weight gain in medium and light weight hybrids using, high 

energy (2690 ME Kcal/kg) and ultra ... high~·energy (3550 Ne·{Kcal/kg 

when feed was restrictedo 

Reddy ,et ~lo '(1974) observed that feed restriction from 

7~20 weeks of age retarded the growth of pullets during 

rearing period depending on the level of restriction, but 

feed restriction had no effect on body weight after 32 weeks-

of age. 

Pym and Dillon (1974) reported a marked compensatory 

body weight gains in all the birds restrictid during the 

rearin'g''period. It appeared that increased feed consumption 

and better utilisation during full feeding period after feed 

restriction were largely responsible for coripertsation in body 

weight. Vaidya and Sathe {1974) also observed a similar 

phenomenon. When full feeding was given ~fter 24 weeks of 

age, bird~ grew faster than control and by 36 weeks of age. 

there were no differences in body weight between restricted 

and full fed groups. 

Singh et al. (1975) observed a significant reduction 

in body weights in birds of restricted fed groups compared 

to full fed groupo 
I 

Narahari et al~ (1975) reported a significant reduction 

in body weight at time of housing among the pullets restricted 
... 
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for 5 to .20 or 25 weeks- of age. At 31 weeks of age all 

these groups attained ,body weights comparabre with those of . 

the controls. T '}is uni fo rmi ty t..1as maintained till the .end 

of ~xperiment (55 weeks). Berg and Bearse (1961), Deaton 

and Q~isenberry. (1963) .. and Strain et alo (1965) reported 

significantly lighter body weights at the end of the laying 

cycle, following feed restriction during the sexual maturityo 

Effect on sexual maturity: 

The age at fir~t egg and age at a specified level of 

production, Usually at 50 percent product~oh are widely 

adopted as measures of age at sexual maturlty. The onset 

' of sexual maturity produces a prominent effect on the 

physiological development process~s and the development of 

feather, pigment in coloured birds like Barred. Plymouth 

Rocks and Rhode Island Red. The age at sexual -maturity is 

negati'veiy correlated with total egg production. and this 

trait differs in different breeds, varieties and strains. 

Although the early sexual maturity is a ge~etically controlled 

character, yet environmental influences lik~ breeding, feeding, 

·housing and m.are gement. play an important role in it expression 0 

Restricted feeding delays the age at sexual maturity. However, 

the annual egg production is increased by attaining a higher 

peak level and slow rate of decline thereafter, the rate of 

d slay· is, governed by . the severity of feed restriction. 

Schneider et .21.• (1955) noticed that_ sexual maturity was 

delayed by .2 to 4 weeks· in the birds kept on :a ·low pro teih · 

ration by quantitative feed restriction during growing peribd~ 
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~owe et.al •. (1960) observed a 12 day- delay in sexual 

maturity in Wh~te-~eghorn birds by a feed restriction 

treatment for 8 to 2i weeks of age at 70 percent level of 

feed~ng. 

Hollands and Gowe (1961) reported that full fed birds 

attained sexual maturity 16 days earlier th~n feed restricted 

birds when the levels and duration of f~eding were 90 per~ent 

from 22 to 28 days, ·ao percent from 29 to 35 days and 70 

percent from 36 to. 147 days. 

Fuller and Dunahoo (1962) restricted the feed intake of 

White Leghorn pull~ts for the periods - nona,_6-12, 6-18, 

6-24,.12-24 weeks .. of_age. During these pe_rio~s feed was 

limited to the average intake at 6 weeks:~f ag~. The 

respective age at· sexual maturity were 147,. 1,45, .159, 179 

and 1.81 day So 

Str.ain et al. ( 1.965) reported that feed restriction in 

Single Comb White Leghorn pullets from 22. to .146 days. of age 
• 4 

at 70 percent ·feeding: .re-qarded sexual' maturity by 15 days •. , .. 

Lillie et al. (1966) found a significant delay in 

maturity of White Leghorn fed 75 percent feed from B. to 20 

weeks. 
' .. 

In White Rock and White Cornish pulle~s maintained on' 

medium .and low energy feeds skipping feed every seventh day 

from 10-49 weeks resulted in 10 days delay. in. sexual maturity 

(Iino et alo, 1969). 

Reddy (1970) reported that feed restriction at 10 to 40 
- ' ~ . . ' ,_ ~. 

. I 

percent levels delayed sexual maturity in.White Leghorn by 7 

to 31 days. 
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Lee and Kim (1977) restricted the diets of broiler 

breeders to 20-35 percent of ad libitum level from 7-24 weeks 

of age and observed that sexual maturity was delayed by 1 to 
I 

2 weeks in 'restricted groups as compared to ad libitum fed 
I 

groups. 

Singh et al. (1975) restricted the feed of broiler 

pullets to 90, 80 and 70 percent of ad libitum intake during 

14 to 25 weeks of age and observed that age of sexual maturity 

was delayed as the level of restriction was ~ncreased from 

ad libitum to70 percent. Age at sexual maturity was lowest 

for the controls as compared to the restricted· groups. 

N arahari et al o ( 19 76) fed the egg type pullets ad libitum and 

' 
80 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 productiQn stages were 

delayed in restricted groups by 1 to 32, 1 to 19 and 2 to 16 

days, respedtively compared to controls. The delay in age at 

first egg was based on level and duration of restriction. 

Sharma (1978) reported that restricted egg type pullets 

took longer time ·to attain Se'SUal maturity. The delay was by 

9 to 25 and 7 to 22 days at first egg and at 16 percent 

production, respectively due to restricted feeding. He further 

observed that the restricted pullets took le.sser time to reach 

peak production in comparison to the control group. The 

pullets of c?ntrol ~roup took 51 days to reach peak production 

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

group took only 32 days. 
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Nair and Ramakrishna (1977) studied the effect of 

skip-a-day feeding on Strain Cross White Leghorn pullets 

·' from 8 to 40 weeks of age. They found no significant 

differences on sexual maturity betweEn skip-a-day programme 

and ad libitum feeding. 

Solun et .sl• (1978) restricted feeding of young 

replacement pullets from 85 to 160 days and observed that 

age at first laying was 160 to 183 dayso 

Gous (1978) studied the effect of feeding:low Lysine 

and low protein diets from 8 to 20 weeks in chickens reported 

a delayed sexual maturity. 

The average age at sexual maturity of hybrid Leghorn 

pullet was 160 to 167 days compared to 155 d~ys for normal 

fed, when feed was restricted during 57 to 140 days of ageo 

Effect on "feed intake and feed efficiency! 

Milby and ~he;wdod (1956) observed that the feed 

consumption per bird to maturity, from maturity to end of 

laying and the ·feed req~ired to produce a dozen of eggs, 

were 10o1, 41o4 and 2.45 kg in full fed group compared to 

9oS, 40.0 ~nd 2.27 kg, respectively in restricted groups. 

Macintyre and. Aitken ( 1959) observed that the feed 

consumed upto the age of 2 percent egg product~on, 2 percent 

egg production to end of the laying period and to produce 

a dozen of eggs was 7~6, 42.8 and 2.3 kg in. the full fed 

groups·.and··6o7; 413'9 'and 2.31 kg, respectively in restricted 

groups. 
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Walt~r and Aitken (~961) found that the feed consumption 

of full fed _group and: restricted group upto the age of maturity 

from first egg to the end of the laying cycle;and to produ·ce 

a dozen of eggs wa~ 6oO, 39 0 3 and 2.15 kg an~:~o6, 39.0 and 

2.08 kg, respectively •. 

Fuller-and Dunaho.o (1962) on the contrary obsevved that 

the feed consumption of a bird in the full fed group was less. 

upto th~ age of maturity in comparison to the feed consumption 

of the bird in restricted group. 

In· White Leghorn, feed consumption from 145 to 500 days 

was slightly more in the -restricted group but th~ difference 

was much less than the amount of feed saved- during the growing 

period (Strain et al., 1965). 

Lillie et al. (1966) reported that fibre dilution 

increased feed intake ·and feed restriction reduced feed 

intake sign if icant'ly •' 

In White Cornish and White Rock birds skip .. a-day every 

7 days had no effect on .. feed intake (Iino e.t_alo, 1969).o) 

Reddy et al.(197~) reported that the feed:-:restriction 

from 7 to 20 weeks of ·age reswlted in a significant reduction 

in feed consumption without any significant differenc~ in'the 

efficiency. of feed ,utilization. During laying period feed . . ~ ' 

efficiency decreased, in the restricted groups: compared to 

the groups fed ad libitum in growing, period.-

Vaidya ~n~ Sa~he (1974) found that the feeding of ad 
I -

libitum-diets, after, 24 weeks of age to the restricted reared 

birds resulted in higher feed consumption than the control 

birds. However, the feed effici81 cy in the restricted fed 

groups was better than that of controlo 



18 

Narahari et al• (1975) observed that the' pullets 

reared on ad libi'tum and 80 and 70 percent of ,ad libitum 

feeding f~om 5 to 25 weeks of age consumed-from first ~gg 
. ; I 

to 55 weeks of age 3.65, 3.08 and 3.29 kg of feed to produce 

one kg of~eggs and 2~2, 1.95 and 2.06 kg feed for the 

production of one dozen of eggs, respectivelyo The performance 

efficiency index wa~ 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 ~he groups fed 90, 80 and 70 percent of ~Q libitum were 

6.19, 6o12, 5.65 and 5.56, respectively and during the laying 

period the feed consumption for the production of .a dozen 

eggs was 3.30, 3.7o, B.oo and 2o80 kg, respectively \for the 

aforesaid levels of feed intake. The average feed consumption 

in the laying period io e. from 182 to 300 days of age in 

these groups was 11.62? 1Do80, 11.22 and 10.38 kg, respectively 0 

Watson (19,75). reported that feed consumption per bird 

during laying period ~as higher in case of restricted groups 

compared to the full fed groups. The average feed consumption 

per bird per day during 22 to 42 weeks was 162, 192, 190 

and 188 grams, respectively for 100, so, 70 and 60 percent 

restriction of ad libit~. 

Nair and Ramakrishna (1977) observe~ 
1
that the feed 

consumption by pullets reared on ad libitum, one day feed 

dep r ivat ion in every ·seven days, 80 and 70 percent of ad 

libitum feeding from 8 weeks to point of lay were 17 0 30, 
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15.23, 14.44 and 13o22 kg feed with feed efficiency 2.32, 2.25 

2.20 and 1.77 kg per dozen eggso 

Sharma (1978) observed that feed consuwption of the 

pullets reared oh restricted diets was similar to or lesser 

than the feed intake o,f the ad libitum fed groups during the 

laying period. The ~esser feed consumption in the severely 

restricted groups was due to the smaller size of the 

restricted fed groups. The feed efficiency f£om 22 to 50 

weeks of age was better in all the groups reared on restric-

ted feeding when compared to full fed groups birdso It was 

concluded that the pullets on restricted feeding programme 

made better ut~lizatio~ of the feedo I. 

Effect on eQq production: 

The early wor~ of Kent (1937) as quoted by Carlson and 

Hoeizel (1946) indicated that restricted feeding during the· 

rearing,"period increased the number of egg .. with a decrease 

in number. of small ~~ggs. However, S<heruood .af"ld · M~lqy ( 1954). 

Singsen et al. (1954) and Milby and Sherwood (1956) could not -- '· . ' .. 

observe any consistent effect on egg production as a result 

of feed restriction during growing periodo· 
I 

Schneider et al. (1955) observed the3:;t there was no 

difference in number of eggs laid between ·.control and 

restricted groups, however a significant shift in egg 

production curve was noticed. 

fuller et al. (1959) found that restriction upto 12 or 

18 weeks. of age had no apparent effect on egg production but 

prolonged.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-basiso 
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··Quisenberry· e't al. (1959) reported that caloric 
' i 

r~stri'~tion of pullets during growing period had. no 

consistent effect on rate of egg producti~n.-
; 

The protein and energy (PE) ratio ioe. 16:946 diets 

of laying hens gave significantly higher feed/food protein·· 

conversion ratios than 17o2:936 and 18:1000 diets, 

respectively as reported by Quisenberry et 'al. (1967). 

Go we et al. ( 19.60) concluded that r~'st'ricting the 

feed intake of pullets during the growing period increased 

the intensity of egg production after the delay in sexual 

maturity was overcomeo 

Hollands and Gowe (1961) noticed that despite delay 

in sexual maturity the restricted fed group laid more eggs 
~ 

,1 ,,, 

in the first p'roduction year. 
" . 

following forced moult, the 

restricted birds c~me. into production ~o~'e quickly and 1~1d 
. . . 

at a higher rate th'roughout the second production year. 

8 erg and 8 ear se (1961), Walter a riC! Aitken C19 61) 'and 

Gardiner and ~acintyre (1962) had shown that pullets 

restricted during the rearing period had a higher peak rate 
of lay than those fully fed during the growing periodo 

Bullock et al.(1963) observed 3.2 percent hl,gher r~tedof ·lay 

for equal peri~ds after 50 percent produc~io~ with restricted 
' 

reared pullets. 

Strain et .21~ (1965) observed that the rate of egg 

prddu~tion -after .fni;ial delay in sexual·ni'aturity 'was signi ... 

ficantly higher for the birds kept in restricted feed.irig · ·· 

during growing period than the full fed birds. They concluded 
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that the optimum le~el of feed restriction-~u~ing the rearing 

period for better !3gg production was between 70 to SO percent) 

of ad libitum fe~ding. 
I 

No significant difference in egg prodl:lction of the birds 

from 8 to 20 week~ of age in the groups fed ad .libitum, SO, 75 

and 70 percent of ad libitum was noted (Lillie and Denton,1966) 0 

Gowe et al. (1965) and Reddy (1970) obs~rved that feed 

restriction of 20 to 30 percent feed resul~ed -in higher rate 

of lay. 

Vaidya and Sathe (1974) allowed the feed intake at the 

rate of SO and 70. percent of ad libitum intake from 12 to 24 

weeks and found that. the average egg produc_tion of ad libitum 

so, 70 percent of. ad libitum fed groups w~s 60.0, 65.04 and. 

61o03 percent in 100 days of egg production. 

-Reddy et al~ (1974) tried five dieta_ry r_egimes viz • 

.a.Q libitum, 90, 80, 70 and 60 percent of .ad. libitum during 

growing stage from 7 to 20 weeks of age. They. observed that 

all restricted feedi(lg regimes had simil'ar. effect on egg ' 

production, as-control_, except 60 percent of ad libitum fed 

birds in. which the~production was depressed. They concluded 
t ' ' 

that moderate feed restriction in the range of 70~80 percent 

of full feeding,~du~ing growing is more beneficial than the 

ad liliitum fee?ing programmeo · 

Voitle ~~ al. (1970) observed that skip"a-day programme 
.~ . . 

with broiler breeder·:pullets delayed sexual maturity, 

in cr eas·ed total egg production and reduced-the interval 

between 25 and 50 percent productiono 
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.Bjornstad and Hvidsteir (1973) fed birds every -second 

day and. found that birds ate 9. 1 p ercen,t less . feed and 

gave h_:igher egg yield.c.ompared to the full fed control~ 
I • 

Voitle. et al •. (1974) observed that hens laid more 

eggs after sk\ip-a-day feeding than any other. rearing ' 

treatment •. 

Auckland and Wilson (1975) restricting the laying hens 

from 32·to. 68 weeks of age allowing rehabilitation period of 

ad_ libitum feedir.i_g observed that the egg production of the. 

restricted group was 66 to 70 percsnt agair.ist '74.3 percent 

of the. cant rol •. 

Singh et al. (.197.5) obse;Jrved that the broiler. pullets~ 

on 90, 80 and 70 percent of ad libitum feed intake laid on· 

an average SO, ·57 and38 percent in comparison to the 66 

percent production o.f the contro:i group •. :·;· -'e-

Shar~a (1978). observed that the restiict~d pullets 

showed poo.r rate of ·egg production during t.he:·firs~t experi­

mental; period ( 22. to 26 weeks) but in late·r <pa'l·t of 

experima·ntal periods. the restricted pullets -showed higher'· 

rate of egg production.and concluded that the lower levsl 

of feed intake during "the growing period -incre-ased· the 

efficiency of eggr'pro·duction. 

Roqinson et. g!_. (1979) reported that pullets with 

intake rastricted:by 6 percent in the layirig ~eriod laid 

about 25 more eggs to ·90 weeks than those fed freely ;during 

laying. 

.\' 
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Solun et al. (1978) observed the feeding of birds and 

showed that restricted fteeding of replacement pullets has an 

improvement and p~sitive effect on productiv.j:t.y. Ageev i~t al. 

(1979) reported that egg production decre~'~·ed when feed was 

restricted at the·beginni{jg of the laying period and increased 

when feed .was restririted after the peak of laying at 300 dayso 

Heywang et al. (1955) showed that 15 percent protein 

ration at a high enengy level was comparable to 18 percent 

level for.~gg production in both hot and moderate climate. V 

Lillie and Denton (1967) found that a 14 percent ration in 

layer was adequate for maximum egg production,. 

Effect on egg -weight: 

Sherwood and M~il~y (1954) reported that .first egg of 

birds kept on restricted feeding were heavier than the first• 

egg of the full fed birds but at any given cal~nder date the 

eggs were substantially of the same size. ~Milby and 5herwo6d 

(1956) also reported similar results. 

Proudfoot and Go we ( 1967) reported :a heavier average 

' 
egg· weight from birds on restricted diet dn c~mparison to the 

egg o~ the birds reared on ad libitum feeding when estimates 

were made in a sample o.f eggs at one point during the laying 

period. 

Lee et al. (1971) did not" observe any signiffcant 

differeric~ in the average egg weight at the same chronoligical 

ag@ in restricted fed pullets and those fed 11 a~equate 11 di.et 

ad libdtum ~uring rearing. When the results were weighted / 
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for production, egg ~ize was found larger in restricted groupso 

The pullet~ fed laying deficient diets duril}g rearill1ig laid 

significantly smaller _eggs than those fully fed. contro.ls~ 
/ 

Gowe et al. (1960), Walter and Aitken (1961),, Fuller 

and Dunahoo (1962) and.Strain et al. (1965) observed a 

reduced percentage of small eggs at the beginning of the 

production cycle in, th,e case of the restricted birds and the 

mature weight of the egg was similar to that of birds maint-

ained on full feed during the rearing period. Sunde et al. 

(1954) and Schneider et al. (1955) reported· significant 

increase in the egg weight of restricted bird~. 

R'eddy et al. (197 4) observed that the size and pro due:.. 

tion of egg mass per pullet were higher in the restricted 

birds. 

Fullkr and Chaney (1974) reared White Le~horn pullets 

on restricted dietar.y energy (2/3 of voluntary ·intake) 

treatments during grow·ing period and. observed that pullets 

under restricted energy regimes laid more sett.able eggs, 

fewer small and double:yolked eggs and more ~ggs in 

"extra large" and- "large" market egg class-ification than 

control. 

_Vaidya and Sathe;~ (1974), Singh et ,al. (1975) and 

Gous (1978) obs.erved that there. was no difference in. egg 

weights of full. and! restricted groups. 

Narahari et al. (1975). observed a significant difference 

of egg weights between treatmentso They.noticed that in 
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groups which were fed 70 percent of ad libitum feeding, the 

egg weight was significantly higher than the full fed group. 

Similarly the egg weights on Ist, 10th. and 1QOth day .of 

production in 70 .Percent level of ad libitum feeding f~om 

j· 

5 to 25 weeks of age .. were found heavier than those of control 

group. 

Watson (1975) ob~erved that the restriction of feed\ 

durin~ the rearing-period resulted in an ~ncreased percent. 

rete of lay of hatchable eggs as compared to fully fed 
' '.· ,. . . \ 

controls. Similar results were obtained in the recent works 

/ 

of Miller et al. (1977); Iotsyus et al, (1977) .and Yeh (19BD)o 

Thornton et al. (1957) used different range.of prot~in~ 
~ . . . 

levels (17, 15, 13 and,t1 percent) in laying ration. Egg 

weight was reduced in a highly significant manner at the 

11 percent level, __ Incidence of small eggs was. greatest at 

the 11 and 17 p erc'ent leve 1 and lowest a~ t !le .. 15 percent levelo 

Effect on fertility and hatchability of eggs: , . 

Rest~icted feeding during the rearing period doe~~not 

have .any. deleterious ~ffect on the fertility and hatchability 
·, . . .. ~ 

of the eggs (Sunpe ~ al., 1954; Milby and .~herwood,.1956). 

It,rather had a better effect on the production of mare 

settable·eggs, accompanied with better ~er~~lity~and hatcha" 

bility .(Schneider. et .91..., 1955). 

Voitle .et al •. (1974) also observed results in support· 

to earlier finding~· that restricted feeding during rearing 

period had no ·ad~ei!-~e ·effect on fertility ·arid hatchabilityo 

Khan et al. (1977) observed that short term· quantitative 

feed restriction treatments should have no adverse effect 
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on fertility and hatchability of broiler bxeeds•of chicken~ 

They found percent fertility and hatchability (Total egg 

basis) in ad libitum feeding, alternate-day~feeding and :so 
I 

percent restriction· in feed intake from 16-.·to 23 weeks· of '· 
/1 

age was 84.9, 85o3 and 87.2 and 71o9, 72.8 and· 71.8, 

r esp actively" 

Nair and Ramakrishna (1977) reported that skip-a-day 

feeding programme from 8 to 40 weeks had no effect on 

fertility a~d hatchability and noted some variations among \ 

various treatments but these minor differences did not follow 

any definite trend. 

Tzvetanov et. al •. (1978) reported qt:Jantitative feed 

restriction during growidg period improved hatchability. 

Cave (1978) did not obse~;ve any significant difference 

in fertility en hatchability over the entire 2? weeks laying 

period. He fed ali mesh, wheat and Rye plus wheat ad libitum 

feeding from 6 to 20 weeks of age to broiler· breeders. The 

percent fertility and hatchability were 92.2, 92.4, 92.6 and 

90.6, •. ·, 89.2, 89.8, respectively. 

Effect on mortality: 

The mortality rate during the rearing period ~as slightly 

higher in feed restricted birds than in the full fed birds··· 

(Fullen and Chaney, 1974) • . As 'reported by Schneider et al. --. 
(1955), Hollands and Gowe (1961), Fuller and Dunahoo (1962), 

Strain et al. (1965) .and Proudfoot and Gowe (196~), there 

was little effe~t 9n ,the laying house mortality. However, 

Gowe et al. (196Q), Hollands and Gowe (19.6·1) reported that 
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laying house mortality ·was reduced in feed -restricted bir.ds 

as compared to ad libitum fed birdso 

Bruckner add'Hiil (1971) reported·th~~b~curance o~ 

coccidiosis and respiratory disease in pullets under going 

feed restrictiono · Hollands and Gowe ( 1961) observed that 

th.~se two conditions accounted for 20 percent of the extra.\ 

deaths in pullets reared on restricted feeding. Berg·and : · 

Bearse (1~61) reported that infection and mort~lity ratelin 

restricted bird~ du~ tb staphylococal arth~itis was higher 

than in full 'fed birds. Cannibalism sad also:;been reported 

as a contributing factor to the high rate of rearing. 

mortality in the_ restricted birds (Schneider et al.,. 1955 1 

Issacks et al.; 1960).·, The above workers .further .. reported 

that the mortality during the laying period:·wa·s lower in 
. l . . 

birds restrict~d ·during the rearing period:th~h those on· 

ad libitum feeding!. '" 

The mortality~ p~rcentage during re~rlng: peridd wa~. 

slightly' higher ·in birds fed with low protein diets during· 

the· starting and7 growing periods. But the laying house 
. l 

mortality was not a'rfected (Bullock et al.,1963, Lillie and 

Denton, ·1966, Smith, 1967, Wright et· al., '1968, Summers et al~; 

1969, and Baai.r et ai.o, 1970) •. Vaidya and Sa'the (1974), Singh 

.§.t. alo · ( 1975) and Narahari et al. (1975) repo.rted the over. 

all mo:r.tality of the birds reared on restricted feeding was 

similar to the ~ort-~lity of the group reared on full feeding., 

Reddy et al. (1974)·noted:lhigher overall mortality in the· 

group fed ad libitum in comparison to the groups reared on 

restricted feed~ngo 
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P_aterson (1975), and tarrel et al. (1976) showed that 

low dietary energy. concentrations and different protein and 

energy ratio had .no, effect on mortality. 

Economics of ·restricted ·feeding: 

Bruckner and Hiil (1971), Issacks et al. ·(1960) ·and 

Walter and' Aitken (1961) reported that restricted feeding 

of growing pullets resulted ih economy in egg production. 

Gowe et al. (1965) compared the data .of 5 years in 

relation to restricted· feeding of replacement pullets during\ 
\ 

the rearing period with fu 11. feed in g. They faun d that there
1 

was reduction in total feed cost for the re~ring ~nd laying 

periods of 2 and 3 years. Egg income from -thee restricted, 

groups was higher due~to (a) increased egg·~ro~uction 

(b) higher percentage of large and medium size·~eggs,.· 

(c) increased livab"ility in the laying house •. The higher 
'. 

I 

net income for restricted birds was due to hig~er income from 

eggs and lower totril. f~ed costs. They con61uded £h~t 

restricted feed~ng d~ring the growing perce~t of ~gg·type 

stocks w·~s biolog_ica1}-y and economically ·prof.itableo· 

Hollands and Gowe (1965) reported that the r~stricted. 

birds during. 22 ... 147: days had an increased economic return 

of 44 percent per bird: in the first year of production and 

89 percent in the s~cond year of production compared with 

full fed groups. 

Vaidya and Sathe. (1974) reported higher· returns from 

pullet.s at the· end of' .. the study at 36 weeks"of age whe'n .they 
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were grown at 80 'arid 70 percent level of ad libitum feeding 

from 12 to 24 weeks of ageo 

Reddy ~ ,al. (1974) and Narahari et al;, ( 1975) als
1

o 
' I 

indicated a higher 'l!la rgin of profit in restricted fed birds 

than the full fed birds. 

Nair· and Ramakrishna (1977) observed 'that longer 

restricted group had shown better feed economy·and'hi~her 

monetary return thari the control or shorter restiicted 

groups. They conciluded that there was an income of about 

Rs 1 to 6 over feed cost per surviving pullet depending upon 

the duratio·n of restriction compared to full fed groups. 

These data are in agreement with.the reports published by 

Issack.s ·et al. '(1960)' and Vaidya et al. (1974) who· also 

reported higher monetary returns from re~tricted groups. 

Sharma ( 197.8) t•.·e·ported that the higher .ecoriomic 

returns. in the 70 percent restricted groups:from 6 to··z4 

weeks of age were due, to consumption of 'less feed~· low rate 

of mort·aiity, and· higher rate of egg production 'as :compared 

to birds· reared on·. ad libitum feed in go 

* 
r: 

I 
I 



MATERIALS AND MET HODS 
... Jl 

Experimental birds: 

I 

' / 

Three hundre'd t'hirty one-day old sexed chicks (halched 

on 29th february, 1980) of a commercial layer strain were 

purchased from M/S ~oo~a Pearls, New Delhi~ The chicks were 

vaccinated against Ranikhet and Marek's diseaseo Th~ chicka 

were reared to 6 weeks age. They were fed st~rter ration 

(Table 4). The experiment was started at 6 weeks and lasted 

upto 50 weeks of age. 

Experimental Design: 

The study was ·conducted in two parts. In both cQses 

completely randomised. design was followed and has been 

presented in table 2o 

Table 2 

~xperimental design 

Part I ( 6 ... 20 

full 

' ' f 
' R1 R2 

(30) 
' 

( 30) 
t 

' Part II t 

weeks~ 

fed 

R3 R 1 

(30) 
' 

(30) 
' 

( 20-50 weeks) 
' 

·' t -

Tz T 3 

(33) (33) 

TreaTment 

Alternate Scratched (Feeding method) 
day 
I l 

R2 R3 R1 R2 
( 30) 

I 
(30)(30)(30) 

' ' t ----

R3 (Replication) 
(ad) (Number of birds) I . 

-· 
' 

T6 (Treatment(Table 3: 

(33) (Number of birds) -
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Part I :' T~o hundred seventy, six weeks old chicks 

were divided randomly into 9 groups of 30 birds (27 female, 

3 males) each. Three groups, each of 30 birds (90 bird~) 
F I 

were allowed to. each of the following treatments. The first 

ex per im ent lasted till 20 weeks of age. 

1. Full feeding(control) according·to N.R.C.Standard. 

··' ,. .. ,.1 
••.,.; 

2. i\lternate-day -e·eeding of ration made according to ~~-
NoR. c. Standard. 

3. Scratched feeding (based on primarily rice polishing). 

Part II: At 20. weeks of age 66 birds (out of a total of 

90 birds)from .ea6h of'the three treatments of Part I were . 
randomly selected. Each of these groups w~re sub-divided into 

two sub-groups of 33 birds (30 females and 3 males) each and 

were subj'ected to .treatments detailed in Table 3o 

Table 3 

Dietary Treatments 

~T~r~e~a~t~m~e~n~~t~C=o~d~e~------~P=a~rt I 

Contra 1 

" Alternate-day feeding 

Scratched feeding 

Par.t II 

Control 

Phase 

Contra 1 

Phase 
' 

Contra 1 

Phase 

The duration of the second part of · t exper~men ·was 20 to 

50 weeks of age. T_his period was divided into ·three. phaseso 
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Phase-~, 20 to 30 weeks, where birds were fed both for growth 

and production and Phase I I 30 to 40 weeks, and Phase I II 40 
. 

to 50 weeks, fed for production. 
I 

Housing and Management: 

Normal housing and management practices were followed 

during the. course of the. study. 

Lighting: 

Light period was reduced from 24 hours to natural day. 

length at 30 days of· age ·and ,remained at nat ural day length· 

untill 142 days of age. The birds were provided with 16 hours 

light from. 142 days of age until end of the experimento 

feeding: 

from 6 to 20,w~eks of age, birds were fed accordin~ to 

composition of rations given in Table 40 The birds were fed · 

.af! libitum except the alternate-day groups where the birds 

were deprived of fe.ed on alternate day. 

Table 4 
Composition of rations used in Part I 

Ingredient % Starter Ration used in control Scratched 
--------·--.::..r.;:a~t:,::i:.::::o~n:_---!iaa.!n.!.:d~as-l..,::..t~e:::..!:.!.r n.9.:t e day gro Up rat i 0 n 
r~aize 54.5 45o0. ... 
Groundnut cake 34.0 20 0 0 
Rice Polish 25.0 92o0 
Fish meal 1 10.0 s.o 2. 5 
Mineral mixture 1.5 2.5 2.5 
Shell grit ... 2_0 5 2o 5 
Rovimix2 25 g 25 g 25 g 
Rovibe3 ... ... 25 g 
Analysis- C.P (%) 23.0 160 5 12 ·-
--~M:.=.E~(;.;.:Kc~al.LJ5g_2 2930 2875 2715 
1. Mineral mixture- containing- Ca ... 32%,P-6%,Cu 100 ppm; 

Mn.027%, IoD.D1%, Fe 1000 ppm,Zn.Oo26% and Fluorine 0 0 03.~. 
2o Rovimix.each gram contains ... Vit A-40,000, IU;Vitamin 82 ... zo 

mg aMd Vitamin D3 5000 I 0 U~ 

3. Rovibe each gram contains Vit. 81-4 mg, Vit 86 -8mg,Vit.812 40 mg; Niacin 16 mg, Calcium Pantothenate 40 mg and Vit 0 E 
40 mg~ . 



33 

The composition of ration of full fed and alternate-day 

feeding groups was same. The scratched ration,consistlrig 
/ 

chiefly of rice ~olish,was analysed for proximate comppsition 

(Table 5)o 

Table 5 
Proximate Analysis of Rice Polish 

~C~o~n~t~e~n~t~s--------·--------------------------~P~a~r~t~s~----------------------
Moisture 5.44 % 

Ether extract 

Ash 

Soluble ash 

Insoluble ash 

Crude Fibre 

Crude-Protein 

N. F. Eo 

11.3 3 :% 

14.00 '% 

6.85% 

7.15 % 

12. 40 . % 
11~:go ·:% 

50.37 % 

-From 20 weeks the second part of the experiment was 

started •. The rations used in this period are presented in 

Table 6. The rati~n No. I (control) was supplied to three 

groups of birds t T 1' p ~ 3 and Ts and group~ T2,,T4 were provided 

with ration No. 2 and last group T6 was ~ut on ration No~ 3· 
" for immediate recov~ry. The first phase of feeding schequle . ·' 

was continued from 20 to 30 wseks of ag~. At 30 weeks of age 

the ration No. 3 was discontinued and ra.tion No. ·2 was also 
' ,. ' . _ .. 

. supplied to the· group T6 and putting th~:groups ~2 , _T 4 ~nrl 
.., •. ' 

T6 in·thci bjm~ ~lane of nutrition as thehbirds recoOerSd the 

restr~ction effect!and no difference in egg production compared 

to the full fed groups. The birds were fed the experimental 

ration rest of the periods i.e. 30 to 50 weeks depending on the 
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production perfo rmanceso 

Table 6 

Composition of. experimental ration under Part II 

Ingredients % 

r1aize 

Groundnut cake 

Rice Polish 

Fish meal 

Jowar 

r~ in eral mixture 

Shell grit 

Rovimix 

Rovibe* 

-; Rat ion 1 

50.00 

14.0 

25.0 

s.o 

2. 5 

25 9 

25 g 

Ration 

50.0 

23.0 

15.0 

6.0 

... 
2.5 

3.5 

25 g 

25 g 

Analysis CP% 16 18o 75 
-~ :.::::-·-·- Me Kcal/kg .-.2§1.Q 28 50 

2 Rat. ion 

45.0 

30.0 

4.0 

10.0 

SoD 

2. 5 

3. 5 

25. g 

25 g 

21.3 
2770 

3 

tE"Rovibe•::Was omittled from the rations No 0 1 'and 2 
-O"·t•·:rh'esecond phas:e of experiment i.e. 30 we_eks 

at beginning 
onwards. 

!.rap nest iQ..9.: 
l 

Birds after 18 weeks age was confined daily in 

individual cages u~til the record of age and body weight at 
·,. 

the sexual maturity and the weight of fi~st eggs from all 

the birds were obtained. 

Observations:·· 

Body weights of individual birds were recotded at 6, 

13, 20, 30, 40 and 50 weeks of age. 

Eog pro-duction: 

The daily ig~ ~reduction for each ~~plicate ~~s ~ecorded 

til'l· the end of--experiment. The egg production for· different 

peri6d~ were cal~ulated on hen•day and hen-housed basis. 

· .. "',. 
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Egg weight of all eggs were recorded at 30, 40 and 50 
. ' 

weeks of ages. ··The average weight of the egg during .these 

peri6d was estimated. 

Mortality: 

The mortality was recorded for the both periods ioe• 

growing and laying period separately. The cause o~ death 

was ascertained as far as possible by post-mortem ex~mination 

performed by Veterinary Pathology Department. 

Fertility and Hatchability: 

Data on fertility and hatchability were obtained'twice 

during the experiment. Fifiy eggs were incubated from each 
.-,,._., ,, ' 

grqup and~fertility and hatchability were calculated as 

given b'elow: 

% Fertility = Numbe~ of fertile eggs 

Total number of eggs set 

% Hatc.hability = ·: Number of chicks hatched x 100 
(.t~t~lc egg set-TES) Total number of egg set 

% Hatchabiligy = Number of chicks hatched _ _..:.. _____ ...;:..,;_:.;;;:.;;~~:.;;;..;:;..:.;..:.= X 1 0 0 
(Fertile egg set-cES) Number of fertile eggs 

I 

Feed consumption: 

Feed consumption records were kept for both period~.' 

The feed efficiency for body weight gains during 6 to 13 and 

13 to 20 weeks of ag~.were calculatedo 

·Feed efficicmcy for egg production wa·s calculated· in' 

terms of feed r~quired to produce a doze~ of eggs and also to 

produce one kilri~ram egg mass by for trektment during the 

three phases of experimental periods • 
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Performance Efficiency Index (PEI) - PEI was also 

calculated for the three phases of laying individually for 

ea~h treatment and was calculated as given. below: 
j 

Average egg weight x percent production 
PEI = 

Daily f·eed consumption per bird., 

Economics.: . ' 

·The chick cost, mortality and feed cost was considered 

' as inputs. No ~andling and processing dharges were in6orpdrabed. 

It was based only on the cost of individual feed ingredients. 

The egg price and cost of culled ·birds was taken as 

return. The eggs prices were calculated.at the rate fixed by 

the university from time to time. 

Statistical analysis: 

Data were subjected to analysis of variance 0 Wherever 

significant differences occured means were subjected to 

critical difference test. All the percentage wer.e transformed 

to :~Ar~si~··,angles before statistical analysi~ wherever needed . / 

* 

· .. , 



4. RESULTS AND DISCUSSION 

Part I 
Body weight: 

The first part of the experiment was cond~cted on ~ 

weeks old chicks having an average body weight of 320 g/ 

The initial body weight among three treatments were statisti­

cally non"significanto Three different methods of feeding 

were applied till 20 week age and the effect on body weight 

has been presented in table 7 and their analysis of varianc~ 

in table So 
' \ 

The body weight of scratched fed birds decreased due to 
' . 

treatments referred above in a consistent pattern and at 13 
. 

weeks of age the significant differences were observed. The 

highest 1l'wee~s body weight 766 g was observed in pullets 

fed ad libitum (control), where as body weight of pullets of 

alternate-day and scratched fed groups were 727 g and 612 g, 

respectiv~ly. The birds belonging to the scratched feeaing 

group were significantly lighter in comparison to the birds 

fed ad libitum and alternate-day~ There was no significant 

difference in body weight of birds fed ad libitum and alternate­

day at this age (13 weeks)o 

The analysis of variance (Table 8) indicated that the 

mean body weights at 20 weeks of age were significantly 

affected by different treatment-s. The highest mean body 

weight (1260 g) was observed in birds f.ed ad libitum (control) 

fa l~owed by 110 5 g and 9 60 g far birds fed on altern ate-day 

and scratched fed re'gimes, r espectivelyo 



38 

Table 7 

Means standard errors of body weight of chickens subjected 
to full, alternate-day and scratched feeding fro~ 6 to 20 
weeks age. 

/ 

r~ethods of Mean bod¥ t...reighfs (g2_ at , 
feeding 6t Fi ··we el< 33 Fj weeK ZQ tfi week :.-

a 
766 

a 
1260

8
.±28o 250 Control 317·.±4o560 .±8.380 

( Fulllfeeding) 

Alternate-day 323a.±2.000 727 8 +22o270 11 o 5b ±11 o 316 feeding 

Scratched 320 a.±4• 49 5 612b .±7 0 118 .. 960 c ±20 0 520\ 
feeding 

figures having similar superscript do not diff~r significantly 
at 5 % level of probabilityo 

Table 8 

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

Source of -·6th week 13th week 20th week 
variation df, Ms.r; df MS df MS 

Between 2 699 2. 512991. 5** . 2 1798763** 
treatme'nts 

8 etween 2 2212.5 2 12910. 5 2 5075 
replications 

Between ,4 108 4 6475.5 4 14609.75 
treatment x 
rep]fcation 

Error 234 "1006.17 232 16945 •. 56 231 . 36367.-11 

** P LDo01 
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It was further reveCJ.led from table 7 that the loss ·, 

in body .weight w~.s -drastic at a later s't~ge (§fter 13. weeks 
I 

I 
of age) than a;t the beginning of the treatment. At ~3, weeks 

the deviation in body weight from control ~as 39 g in 

restricted and 154 g in scratched fed groupe At 20 weeks 

the difference increased to 155 g and 300 ~' respectively 

when compared to control (Fig. 1). 

The ~resent observations were in ~greement with thoae 

obtained by Gowe·et al. (1960), Hollands/;and Gowe (~961), 

Fuller and Dunahoo (1962), Gardiner and Macintyre (1962), 

Macintyre and G~rdiner (1964), Reddy et al. (1974) and 

Narahari et al. (1975)o 

No significant differences were obtained between 

alternate-day and control feeding in body weight gain as 

reported by Nair and Ramakrishna (1977), buf contrary to this 

Khan et alo (1977) found a difference in .. body weight gain of 

500 g-in White Rock birds fed on alternate-day compared to 

control. Nir and Nitson (1979) reported' that although chicks 

adapted to intermittent deprivation of feed and-showed 

increased body weight during the feeding period 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 met~ods. There was 

maxicium feed intake per bird in the scratched group with poor 

feed utilization as compared to the other groupso The higher 

feed intake in the scratched fed group was, perhaps due to 
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poor energy content of the ration provided to the birds. 

The poor utilization of scratched ration .may also be due to 
/ I 

its imbalanced nature and high crude fibre content. 

Smith (1967) reported that 11 perc~nt protein did not 

depress body weight •. ' This observation is contrary to the 

present findings. The reason for this may be the proper 

energy content in Smith's ration compared to low ehergy and 

protein in the scratched ration of the present exeprimento 

Brake. and Gerlich (1980) reported that 10o8 percent protein 

diet during 5 to 20 weeks of age depressed body weight and 

a ration containing 12o5 percent protein with high energy 

(3000 Kcal/kg) diet improved body weights. This is in 

agreement with pres'ent findings. High rice bran content 

in grower ration ~ay have adverse effect on body weight ~ain 

as r'eported by l<ratzer and Leslie (1980)o They reported 

that a 60 percent level of rice bran in ration reduced growth 

in chicks and turkey poults. 

Feed consumption and feed efficie1 cy: 

The effect of different methods of feeding on the . 
. 

commulative feed intake per bird from 6 to ~0 weeks of age 

has been presented in table 9 and their analysis of variance 

in table 10. 

During 6 to 13 weeks of age there was similar feed 

intake in scratched and full feeding programme, but the kg of 

i feed required to gain one kg body weight (feed efficiency) 

was be~ter in control group (4o56) than the scratched fed 

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

due to imbalance of nutrients in ration which was low in energy 
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Table 9 

Average feed, consumption per bird and feed efficiericy 
as subjected to three methods of feeding. 

Methods of 6-13 weeks 14..;.20 weeks 
feeding Feed intake Feed Fee ~ g tnt a k e Fe€lld 

(g) eff icien c~ efficiency_ 

Cant ro 1 2050a L1 0 56 5 3503a 7.091 
(Full feeding) 

Alternate-day 1600b 3. 960 2500b 6. 611 
feeding 

Scratched 2071 a 7 0 092 4356c 12. 51'7 
feeding 

Figures having similar superscripts do not differ significantly 
at 5 per cent lev e 1 o f pro b a b i 1 it y 

Table 10 

Analysis of variance of average feed consumption per. 
bird subjected to three methods of feeding. 

Source of 6-13 weeks 14-20 weeks 
v ar iat ion df Ms df !Yl s 

Between 
treatments 2 0. 20 35* 2 2. 591 ~HE-

8 etween 
replications 2 0.0025 2 0.0165 

Error 4 0.0115 4 0.0345 

* p L 0.05 

** p L 0.01 
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and protein and high in crude fibre content. 

During 14 to 20 weeks age, there were considerable 
/ ' 

differences ;n feed intake of birds of various treatments. 

Bir~~-of scratched· group corisumed maximum feed 4356 g per 

bird during this period compared to 3503 g in control and 

only 2500 g in a1ternate-day feeding programme. The feed 

efficiency was in a reverse order. It was poorest in the 

scratched group followed by control and alternate-day feeding 

p;og~amme, resp~ctively. Poor feed ef~iciancy in scratched 

group was perhaps ~ue to imbalanced ration. Best feed 

efficiency was observed in case of birds fed an alternate-

day feeding during this periodo 

In the present study, birds of alternate-day fed group 

consumed 4100 g per ~ird during 6 to 20 weeks of age compared· 

to 5553 g in control group. During the re~ring period t~ere 

was about 26 percent feed saving in alternate-day feedin~ 

over control. This group had most efficient feed utilii~tion 
' 

due to low intake of feed. 

The observations of present study with respect to feed 

utilization in_alternate-day feeding group are in agreement 

with the observations of Jackson (1970). Bjo1mstad and 

Hvidstein (197~) also reported similar findings. 

Contrary to the obseuvation reported above Ogat~ et al. 

(1970) noted that pullets fed an low energy diet based on 

extracted rice bran (77.7 percent df·ration) ate more feed 

and exhibited poor feed efficiencyo Similar is the observatio1 

' 
of present study also in case of scratched feeding which is 
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mainly based upoh rice polishing. There was about 16 percent 

higher feed intake compared to control with poor feed 

efficiencyo This is further supported by the findings of 

Lillie et al. (1966)o 

Part I I 

Birds on different methods of feeding during growing 

period were pooled together at 20 weeks of age and were 

randomly re-distributed into two groups of 33 birds each~t~t, 

One group was alloted to control and other to phase (eedingo 

In other ·words there were six treatments during laying period 

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

Code Treatments 
Growing_pe riod Laying period 

Tlo( .. Control Contra 1 

T2 Control Phase 

T3 Alternate-day feeding Cont ro 1 

T4 Alternate-day feeding Phase 

Ts ,Scratched feeding Control 

T6 Scratched feeding Phase 

Birds of control groups were fed according to normal standard 

and phase groups·were fed according to the production status 

of the birds. 
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Body weights: 

The me·an body weights for 6 treatments at 30, 40 and' 50 

weeks of ages bave been presented in table 11 and th~ 
I 

statistical ~nalysis ot variance in table 12~ 

l 
I 

The analysis of variance at 30 weeks of age indicated 

that the•phase feeding had significant effect on the mean 

body weightso The body weight of the ad libitum fed control 

group (T1) was 1311 g. It was followed by 1351, 1318, 1390' 

1264 and 1466 g for T2, T3, T4, Ts and T6 ·groups, respectively. 

The pullets of group· T5 which we~e allowed higher on protein 

diet (Table 6) hav~ng 21 0 3 percent crude protein from 20 to 

30 weeks, of age showed higher body weights than the body 

weights· of the birds which were receiving ~6- percent crude 

protein (T1, T3 and Ts) and 18.75 percent crude protein 

(T2 and T4), respectivelyo Pullets of Ts group reared on ~6-
(";iV;o.. 

percent protein aftpr an initial scratched feeding till 20 

weeks of age had minimum body weight which was significantly 

lower than the other groups indicating that at low .plane of 

nutrition birds are not able to fully recover the lower initial 

body weights due to s~ratched feeding, where as the pullets .of 

T5 group recorded the highest body weight even though these 

birds were also from the scratched fed group. 

At 40 weeks of age also (Phase II) the phase feedin.~ 

had a significant effect on body weights. The mean body 

weights of the pullets reared on two planes of nutrition ioeo · 

at 16 percent protein (Th T3 and Ts) had 1490, 1479 and 1508 g 

which were statistically similar but are significantly lower 
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Table 11 

Means and standard errors of body weight(g) of 
layers· subjected to different treatments. 

/ 

Treatments Treatment _B_ge in weeks -· 
Feeding After co de. 30 -4o- . so 
up to 20 20 
weeks weeks 

Cont ro 1 Control T . 
1 1311 

ab 
+6 5 .. 680 1490a ±28.897 1505ab±28o980 

Tz 
ab 1485a ±23o 409 1535a>.±27o547 Phase 1351 .±21.725 

Alternate -day~..' 
1318 ab +31. 9 7 5 1473a .±31. 610 1536a +35.245 f eedin.g Control T3 

Phase T4 1390a .±27. 13 3 . 1566b .±33. 946 1585a +47o195 

Sera~ chedcont ro 1' 
f eed~ng Ts 1264b .±21.953 1508a +44o 0 69 - . 

142Sb ±31.978 

Phase T6 1466c .±22.971 1 s??b +25.432 .,_- 1531a .±27o878 

Figures having at.least one superscript in common do not differ .. 
significantly at 5 % level probabilityo 

Table 12 

Analysis of Variance of body weights of chickens subjected 
to different treatments during 20-50 weeks of ageo 

.... ------
Source of 30 weeks 40 weeks SO weeks 
~~ia.~t~i~o_n _______ d~f ____________ M~S~·---~d~f~------~M~S~--~d~f~-------M~S __ _ 

Between 
t r eatmrent s 

Error 

~ L·OoOS 

** P L o.o't 

5 

171 

150 134*-l~ 5 55624** 5 78112* 

36464 166 9 4 71 1 60 31 2 81 
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compa~ed to phase fed groups (T2, T4 and T6 ) at 1Bo75 percent 

protein. 
' 

The sa
1
me plane of nutrition as in Phase II was 

continued in all the groups during Phase III (from 40 to 50 

weeks of age). The effect of treatments was significant 

for body weights at 50 weeks also. Body weights in all the 

groups except in T5 were similar. There was slight 

reduction in body weight of T5 group which may perhaps be 

due to higher rate of lay in this gr9up compared to others. 

These results on body weight indicates that the 

depressing effect of controlled feeding was 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 subjected to 

early restriction had comparable body weight with the full 

fed birds follbwing restoration of full feedingo But Fuller 

and Dunahoo (1962), Gardiner and Maci~tyre (1962), Macintyre 

and Gardiner (1964), Berg and Berse (1961), Deaton and 
-· - -~ 

:Quis.;.;'enberry (1963)1 and Strain et al. (1965) reported that ......... . ·- .. ·•· . •. ·- .... -· ... ;;.,; 

the feed restricted birds remained smaller. even during the 
f • 

laying period in"C~ompariscn~;to the weights of the full fed 

group. The results of the present experiment do not support 

the above findings. The disagreement may be due to the fact 

that the feed restriction continued for a longer duration in 

above refttTed stucfies and birds could not find enough time 

before active laying to recover the lost body weight. 
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The ave1rage age at sexual maturity as affected by 

different treatments has been furnished'in·table 13 and 

their analysis of variance has been presented in table 14. 

It may be seen from the table that the scratched 

fed group of birds took longest time 163 da~s to attain 

sexual maturity followed by alternate-day (158 days) and 

control group (152 days)o These differences were statisti­

cally, significanto It appears that feed r.estricti01j as in 

the case of scratched feeding prolonged 'the age of sexual 

maturity. 

It also appears from these results that attainments 

of certain level of body growth is necessary for the birds 

to start lay. For example, in the present study birds 

attained 1250 to 1300 g body weight before the start of lay. 

Though the body weight at sexual maturity is statistically 

different yet range is only 50 g to explain the above p6int. 

Similar results pertaining to age at sexuaL maturity 

of restricted 'fed birds were obtal.ned by several workers.o 

Strain et al. (1965) found that the 36 percent feed restric­

tion in White Leghorn from 5 to 21 weeks prolonged the age of 

sexual maturity by 15 dayse lillie et alo (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 bi.rds 
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Table 13 

I 

Effect of three methods of feeding on.· age at sexu~l 
maturlty,.body weight and weight at firs£ egg. 

Method of 
feeding 

Age at sel;ual 
maturity 

days) 

Control 1528 +1.089 
(Full feeding) -

Alternate-day b · 
feeding 158 +0.933 

Scratched 
feeding 

Body weight at 
sexual rriatur i ty 

( 9) . . . 

1294ab+14.341 

1304a ±23.751 

1256b ±13.067 

Weight at 
first egg · · 

(g) --

"37. 32a+O .·432 

Figures having at least one superscript in common do not 
differ significantly at 5 % level of probability. 

TablA 14 

Analysis of variance of age at sexual maturity, body 
weights and weight at first egg. 

Source of ·Age Body weight Weight at first 
variation egg· 

df f•1 s df MS df MS -
' 

Between 2 1785. 50** 2 40968. 5* 2 182. 5** 
treatments 

Between 2 111 2 36333.5 2 Do 50 
replications 

Between 4 . 59. 2·5 4 9473 4 s.o 
treatment.:::· x 
replication;;. 

Error 171 58.0 8 171 13116. l~2 1~1 12. 46 

* P L OoOS 
·----· 

** P L o.o 1 
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by 7-31 days. Smith (1967) found that low protein (11 percent) 

level in diet at rearing period caused a delay~ig sexua~ 

maturity. Wolf. et al. ( 1970) reported that. low energy .. and 
) 

low protein diets f~d during the rearing period affected the 

sexual maturityo Reddy et .al.o (1974) found that the sexual 

maturity was delayed by 1 to 23 days between 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 maturity at Ist egg and 50 percent production, 

respectively. Reddy et al. (1975) reported that the restric-

ted groups took 32 to 16 days less~ , to attain peak 

production compared to controlo Nair and Ramakrishna (1977) 

found no significant difference on sexual maturity between 

skip-a-day programme and ad libitum feeding. Gous (1978) 

reported that the low lysine and low protein diets fed from 

B-20 weeks of age resulted in delayed sexual maturity. 

On the basis of present findidgs it may be concluded 

that different methods of controlled feeding from 6 to 20 

Weeks age followed by phase feeding delayed sexual maturity 

to a ).ower degree. 

The mean body weights at sexual maturity differed 

significantly for alternate day and scrntched fed groups 

(Table 13 and 14)o The alternate-day fed groups had 

significantly higher b~dy 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 r. On an average birds attained 
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a body weight between 125~ to 1304 g before start of lay. 

Though this difference is statistically significant but it 
I ; (' 
I i,· is quite narrpw •. It may be hypott1_esise-d that a particular \ --. M--

body weight is necessary for the birds to start lay. 

These results are in agreement with the findings of 

Schneider et gl. (1955), Milby and Sherwood (1956), Strain 

g_:t_ ,al. _(1965) and Narahari gi @1_. (1975). All these workers 

have reported that there was a recovery in the body .weight 

of restricted birds after withdrawal of restrictiono 

from table 13 and 14, it is also~evident that the 

pullets from scratched fed groups laid bigger eggs 40.8 ,g 

compared to 37.3 ·g and 39o1 g of control and alternate-day 
' -

fed group, respectivelyo It is clear that there is a 

positive correlation between egg size and age at sexual 

maturity and egg weight does not appear to be related with 

body size at sexu-al maturity. In this study, thei~mirds of 

scratched group have louest body weight at sexual maturity 

but laid eggs of largest sizeo This might be due to better 

development of r~productive organs as ~sported by Watson 

(1975) for the restricted reared broiler pullets. However, 

no trend was apparent between body size and egg si~e of 

first egg. 

§;_g_g production: 

The data on egg production have beenppresented in 

table 15 and 17 and their analysis of variance in table 16 

and 18. 

if 



51 

T a b 1 e _ _j_.§_ 

* Average hen/day egg production (%) of birds subjected 
to various ;treatments. i 

Treatments 
Feeding After 
upto 20 20 
weeks · weeks 

Code 

I 
Percent hen-day pro.duction Up1to the age 

____ .. ___ oft_ 

2 50 days 300 , days 3 50 days 

Control Control.T1. 
(Full 

50.30a±1o005 · 49 o B7aof{l. 722 
. a . . 

49.58 +0 0 584 1 
, 

( 5s:-oo)_ · ' 
feeding) Phase ,T2 

Alternate 
day Control T3 
feeding 

Scratched• Control T5 
feeding 

(59 0 20) (5B.50) 
51oOBa±1.110 50o 16a+O. 811 

( 60 0 50) . (59. oo) 

a a 
49.23 .±1.218 . 49.92 _±0 0 593 

(57o40) ( ss. 50) 

47.73a+1o879 
(54:-so) 

48o94a+1o317 
(56.go) 

48o23 8 +1o332 49 0 gcra+o o 943 
(5s:-6o) ( 5Bo 50) 

55. 83b+Oo957 55.48b+0 0 443 '-
( 6 s. 50) ( 67 0 90) 

·--~--·----·~ 

4 B. 62a+o. 670 

<~: 
a· 

4 9. 0 0 +0 • so 4 . 

(57o00) 

48o95a+1o011 
( 56:-90) 

49c,90a+Oo 732 
( ss:-so) 

54.3Sb~0.543 
(60.00) ' 

*All the percent~ges were transformed to Arcsin angles. The 
figures within parenthesis are original=~cale. (· 

Figures having similar superscripts do not diffe'r significantly· 
at 5 ·~~ level of probability. 

. ' 
Analysis of variance percentage of egg production (hen-day) 
per bird subjected to various treatments (Using angular • 
transformation). · 

Source of 250 days 300 days 
v---=a=r-=i-=a:...:t:.:::i:.:::o;.:..;n'-----'d::.::f._ ___ __:..:.::M 6 _ _Q_f M S 

Between 
tiE!eatments 

5 869.96** 5 864o42** 

350 d~ . 
df MS-

5 929o22** 

Error 627 175.02 927 · 113o04 1227 99.25 
/ 

\ 

' 
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Table 17 

Average hen-day* egg production (%) from. sexual maturity \ ·, \•. 
to 100, 150 and 200 days of lay as affected by differEiJf1t,.- \ii\v-' 
treatments. '' '.1'-cv 4 t .. ,.,- ._, \... . ? > ' 

--=--...,.----:-------:..-----'------------------· "!.-· I . .__ ___ _ 
Treatments 

Feeding·After ·Code 100 )1ays 150 days 200 days 
up to 20 20 · Oa) (%) (%) 

I 

week$ weeks ·-·-
abc a ab-

Control Con tro 1 T1 53 0 '14 +0.4)2 51o 57 +Do 521 so. 83 +0.451 
(Full (64 0 00 · (~} ._6) ( 60:11) 

to • ' ~ 

fee ding) 
T2 54o31b+Go 772. . 52o 2f+O;, 600 so. 06 8 +0. 552 Phase 

(66.o) (62.50) (5s:-s) 

Alternate ab · ' ab· 
day Control T3 54o60 +Oo818 52o 52a+D.449 51.11 +0.176 
feeding (66o5) (63.0) ( 60. 6) -

. 
51 :93c+1o 571 51.65a+1.093 

Eb 
Phase T4 51o14 +Oo843 

( 62 0 0) (61o6) ( 60. 6) 

Scratched Con tro,J. T 5 52 o 3 3 e +O o 816 52 o 23 
8

+0. 60 5 51.4-2 b +a 0 50 5 
feeding (6Zo6) ( 62o 5) (6171) . . 

Phase T6 60. 0 2 d +0 0 80 8 57 0 sob ~0 0 414 55.86c+0.148 

(75.0) (71.1) (68 0 5) 

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

Figures having similar superscript do not differ significantly 
at 5 % level of prob~bility. 

Table 18 

Analysis of variance of egg production from sexual m;mturity 
to 100, 250 and 200 days under different treatmentso 

Source of 
variation 

Between 
treatments 

Error 

** P L Do01 

100 days 
df f'l s 

5 880o96** 

594 46.23 

150 days 200 days 
df M~S~----=df~----~M~S~-

5 746.13** 5 

894 45o52 1194 

---------------

' 
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It is clear from table 15 that the percent hen-day 

egg PFoduction is similar in all the :treatments at -all 
I 
! 

ages except in the treatment T6o The T6 group (scratched 
I 

cum phase) laid significantly at higher rate than the other 

groups at all ages studied ih this experiment; So it may 

be concluded that though the initial body weight depression, 

due to scratched feed had an adverse effect on sexual 
. . 

maturity, but when the birds were allowed to regain body 

weight .at laying stage (after 20 weeks pf age) on higher 

plane of nutrition, they laid eggs at much higher rate than . 
control (Table 15). The rate of lay -was high enough to 

.• n· .-

COmpensate for\.dela~sexual maturity of 11·dayso In general, 
'-....... 

superiority of ~hase feeding during laying period could not 

be observed in any treatment group except T6 (fig. 2)o 

The results presented .above agree with the findings 

of several workers. Gowe et al. (1960) concluded that ;feed 

restriction of pullets during growing period increased the 
' 

intensity of eg~ productiqn after the delay in sexual 

maturityo Walter and Aitken (1961) r~ported that the feed 

restriction dur:__ing rearing period caused a change in pattern 

of egg pro_duction. Birds commenced pro~uction later but 

laid at a higher rate than the full fed controls. Hollands 

and Gowe (1961) _observed that despite of delay in sexual 

maturity the re~tricted birds laid more number of eggs in 

~he first and second production years, due to greater 

development of endocrine glandso The endocrine development 

' 
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was also interrelated with the rapid development of 

~eproductive organs associated with faster rate of growth 

of, ovarlan )f~l·l"f.~ie~· (Watson, 1975). • These chan'ge~ might 
Jl .•....•• · ... • •... - . 

explain the persistence and the improvement in production 

after a compensatory weight gaino 

Scott et al. (1969) stated that Single"~.C~mt;,:~)\Jhite -- · ..... ~ .. ~ 

Leghorn requi~ed 18 g of protein per day during Phase I 

(20 to 42 wee~s of age), 16 g during Phase II (from 42 weeks 

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) o 

Cave (1978) reported that the severe nutrient restriction 

imposed by the .whole grain growth rations had no statisti­

cally significant effect on overcall egg pro_ductior:t 

irrespective of whether production was measured to a common 

age or over a ~iven period from sexual maturity. Grairi 

reared birds tended to have a lower percent egg production. 

However, the difference was significant at 5 percent 

probability level 0 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 between 25 and 50 percent production. Bjornstad 

and Hvidstein (1973) fed birds only every second day and 

found higher egg yield compared t~ the full fed controls. 

Reid ~t al. (1951) found that an 18 percent protein 

ration was superior for egg production. Heywang et alo 

(1955) showed that 15 percent protein at a higher ene~gy 

level was comparable to an 18 percent level for egg productio~0 
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Contrary to these Miller et alo (1956)' and Thornton et alo 

(1957) and Smith. (1967) reported no effect on egg' production 

when. increased the protein level from 12 to 21 per'cent., 

where as Nivas and Sunde (1969) reported that phase· feeding 

during 11 months· increased egg production significantly. 

Wolf: .et al. (1-970) reported lou energy feeding during 9 ... 18 -- . . 

weeks period ·gave better egg productiono 

Miller and-Smith (1977) reported effect of varying 

protein levels on performance of brown egg type birds and 

concluded that the diet with 18 percent protein were 

economically better than any feeding levelo Solun et al. 

( 1978) ,showed that restricted feeding of :Tep.lac:a:mt>i!t'.pullet 

had an important and positive ~ffect on productivity, 

maintained throughout their productive lives. 

It appeared that lou nutritive feed restriction· io~ 

scratched diets 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 feedingo 

Egg weight: 

The effect' of different dietary treatments on mean egg 

weight at various stages of laying is presented in table 19o 

The analysis.of·variance is shown in table 20. It is evident 

that the T3, T4, T5 and T6 group pullets at 30 weeks of age 

laiij si~nificantl~ bigger eggs compared to T1 and T2 groups. 

The largest egg sizR was in T5 group (50.8 g) where as in 
. ) 

control it was ~47oP• Although statistically non-significant 

. I 



Table 19 

·Means and standard errors of egg weights of birds 
subjected to different treatments. 
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Treatments 1 ______ .....:E=.:9~.£~W~..:!?::.:J=.:o::~.:h.;.,;t::..l(o....::gu) ~ t the age __ £L__ 
30 weeks 40 weeks 9J weeks feeding After Code 

upto 20 20 
weeks·· weeks 

T1 47.05a+O. 564 56o46ab+0.419 
abC: 

Co ntro 1 Co ntro 1 58o 59 ;tO • 430 
!li"' J. 

Phase T2 47 0 22a±Do119 c 55o 29 .~..±Oo288 ssooob +0.623 

Alternate Cbntrol T3 49o22b±0o541 58o 25c +0 o 5.26 61o0.5c +Do 540 
day 
feeeing Phase T4 49o44b±Oo 807 56o75ac+Oo247 60~44c +Oo227 

Scratched Control T5 49 0 59b+Oo927 58o05bc±1o000 
a be 

59.17 ,:!:Oo681 
feeding 

Phase T6 50.82b +0. 615 57 0 30 c +0 0 6 7 4 59o 58ac+Oo451. 

figures hnving at least one superscript~in commando not differ 
significantly at 5 % level of probabilityo 

Table 20 

Analysii of variance of egg weights ~t various 
stages of age under differerit trea~mentso 

Source ·of 
variation 

Between 
treatments 

Error 

* P L 0 0 05 

**P L 0.01 

30 
df"" 

5 

12 

weeks 40' weeks --M~ ___ d_f __ MS df 

6.49** 5 3.62* 5 

10 25 12 1 o03 12 

50 weeks -MS 

3o624** .. 
,Oo.793 
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but there was slightly higher egg weights in phase fed 

group~ compared to their controlso But it is certai,nly · 

clear that egg weight of birds which were maintained at 

lower plane of .feeding either by feed restriction or by _ 

scratched feeding laid significantly heavier eggs. It also 

appears to have ·p~sitive relationship ~it~ age of sexual 

maturity of birds. Scratched feeding during growing period 

followed by phase feeding in laying period (T6) group of 

birds laid larger eggs than other groups. 

The superiority of phase fed groups· with respect to 

size of eggs over control were slowely narrowed down with 

the advancement of ageo At 30 weeks of age the egg size 

difference from' control to largest egg size·group was 3.77g 

and it narroDwed down to 1o77 gat 40 weeks and 1.55 gat 

50 weeks of age. There is an-other point evident from the 

table 19 that the alternate day fed group during growing 

period laid continuous!~ larger sized eggs whereas egg size 
. . 

difference h8d-. .,~arrowed down in the scr.atched fed groupso 

Thornton. et ~ (1957) reported that egg weight was 

reduced drastic?lly in birds fed at 11 percent protein 

level in laying diet. Smith (1967) reported increased 
I 

pr6tein level in diet favo4rably affected egg w6ighto Berg 

and Bearse (1957) reported increased protein and energy 
/, 

( 
l.' '\..l 

level in diets 14 to 18 percent protein; 1100 to 1450 
1
• ,-'\( ,:!! .. ~ 

., Q . ·::;.l· 
caloric ME/lb). improved in egg weighto Nivas·and Sunde; i;; 

f 

(1969)' reported that intake of 18 to 20 g protein R_er day I I' :.: 
... 
l ! 
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resulted in signifi6antly higher egg weight than birds fed 14 

or 16 g protein. The r esul ts:;o f above stud-ies are in agree-
i 

ment with the findings of present study~ 
I 

, I 

Feed cons~mp~ion: 

The data on average feed consumpt~on of pulfet during 

the 3 phases df l~ying period is presented in table 21. The 

con~umption was highest in T4 group upto 30 weeks of age 

followed by T6, T3, T1, T2 and T5 groups. From 30-40 and 

40 to 50 weeks of age, the average feed consumtion of each 

group was quite similar. 

Table 21 

Average feed. consumption per bird subjected to 
different methods of feeding during laying period. · 

Treatment Feed consumption[g] 
Feeding upto After 20 Code 20-30 30-40 40-50 
20 weeks weeks weeks . weeks weeks 

of age · of age of age 

Contra 1 Control T1 6350 7410 7650 
(Full feed in g) 

Phase T2 6110 7570 7200 
\ 

Alternate-day Control T3 6525 7410 7760 
feeding 

Phase T4 7500 7500 7920 

·5 cratched Control Ts 59 50 7100 7430' 
feeding 

Phase T6 6800 7780 7510 

In second phase, highest feed consumption per pullet 

was recorded in T6 group (7780 g) and minimum consumption 

: 

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

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

in T2 (7200 g) gro,up followed by T5 (7430 g), T5 (7510 g), T1 

(7650g) and T3 (7760 g) groups, respectivelyo 

---
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It is also revealed f.rom table 21 that initial 
',. 

restricted fed groups (alternate-day and scratched feeding) 

from 6 to 20 weeks 9f age consumed slig~tly more fee~ than. 
I / 

control. Ov~rall c~nsumption in groups.T3, T4 was more 

which came from alternate-day fed groups than controlo 

These results are in agreement with those report.ed, by 

Strain 'et al. (1965) that in White Leghorn feed consumption --
from 147-500 days was slightly more in restricted group but 

~ •, . ~.. . 

difference was much less than the amount of feed saved 

during the g~owing period. Vaidya and Sathe (1974) and. 

Watson (1975)•reported that feed consumption per bird during 

laying period was higher in case of restricted groupso Cave 

(1978) reported that the quantity of br~eder ratibn consumed 

per.egg laid did not differ significantly between different 

diet and treatmentso 

Feed ef f ici enc~: 

Feed e~f.iciency for different phases of laying period 

was calculated as kg of feed consumed per dozen ~ggs and kg 

of f~ed consumed per kg egg mass. The ~e~ults showing the 

effect of different dietary treatments on feed efficiency· 

have. been presented in table 22. It is,evident from the 
• 

table that the·pullets of the group T6 showed better feed 

efficiency for egg production ih comparison to the pullets 

of other restrict'ed groups. The feed efficiencies in T6 

group pullets during three phases of feeding were 2.13, 1.83 

and 2.16 as com~a~ed to 1o94, 1o98 and 2o36, respectively in 

control groups. The improved feed efficiencies (feed/dozen 

and feed/kg) were observed during 30 to 40 ·weeks period 0 
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The feed efficiency of the pullets of scratched7fed 

groups during gr~wing period and subs~quently higher plane 

of nutrition1 during laying period was better than rest of 

the groups. The, poor feed efficiencies were recorded in T3 

and T4 groups. Milby and Sherwood {1956), Walter and Aitken 

(1961), Vaidya and Sathe (1964), Na:rahliJ.ri et al. (1975) and 

Singh,.§..!: 'g;l:~ (1975) reported that the pullets reared on 

restricted feeding showed better efficiency of feed utiliza­

tion. In constrast to the findings of this study, Reddy 

~.al• (1974) noticed that the feed efficiency of the 

restricted birds did not improve during the laying period. 

Performance Efficiency Index (PEI): 

The performance efficiency index· during 3 phases of 

laying period is presented in table 22. 

The PEl during the three phases was-found better in 

the pullets of group Tfi having 32 0 8, 37.92 and 32 0 52, 

respectively. It was indicated that high plane of nutrition 

improved egg pr~duction and reduced feed intake as well as 

egg size. The low PEI of the T4 group might be due to 

relatively lower egg production and poor feed efficiencyo 

In;contrast i::o these results Reddy gi al. {1974) reported 

no apparent difference in PEI between full fed and the 

restricted groups. 

f ert ili ty and hatchability: 

The data on fertility and hatchability at 40 and 50 

weeks of age are presented in table 23. The statistical 

an a l y sis is given in t ab l e 2 4. 
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Table 23 

Effect of differenf methods of feeding 6n fertility and 
hatchability (fertile egg and total egg basis) of eggs 
during laying period. · 

/ 
........ ~' . , 

·--=--~--:-----'------------.,-'·· . ··--------Treatments Noo of F:er~ility- Hatchability Total ,· 
upto 20 After 20 Code eggs \ (%) .---· (%) .· --(%) 
weeks we~ks set ~ 

Con tro 1 
(Full · 
feeding) 

.. 
Contra 1 . T 

1 

Alter~ate Control T3 day 
feeding 

Phase T 4 

Scratched Control T5 fee ding 

--·-·-·-· 

100 77 0 72 
(95.5}. 

100 73o69 
( 92o.1) 

1 DO 75.0-1 
(93o3) 

100 75~01 
(93 0 3) 

100 70o36 
( ss. 7) 

100 85~93··· 

( 99 o·?) 

68.92 
Cav~A) 

68.24 
(86o2) 

66 0 50 
( 84. 1) 

54.1} 
( 65o 7 

72o45 
(90.7) 

65. 11 
(82.3) 

Figures within parenthesis are original scale. ,. j: 

Table 24 

'. . 

64o93 
(82oO) 

63o04 
(79.4). 

. 62o03 
(78.0) 

51o35 
(61o0) 

63.89 
(BOo 6) 

65o03 
( 82o 2) 

Analysis of variance of fertility and hatchability 
of egg~ subjected to various treatments. 

Source of Fertili t~ Hatchability Total 
variation . df. r·1s df MS ~ MS 

Betwee·n 
treatments 5 50 o·O 8 ·5 22.57 5 54o07 

Error 6' 30.65 6 64o61 6 23o45 
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It appears that method of feeding h~s no effect on 

fertility and hatchability of eggs. These results are in 

agreement with the findings of Sunde et sl• (1954)9 ~lilby 
/ 

and Sherwood (1956), VO.itle et alo (19.74), and Cave (1978). 

All these workers reported that feed ·restriction during 

rearing pe~iod had no adverse effect on fertility and 

- ' 
hatchability. The results of our study also agree with 

this trend. 

Mortality: 

The percent mortality in groups subjected to three 

methods of feeding during rearing period from 6 to 20 weeks 

has been presented in table 25o During this peFiod only 

3 birds died which can be considered as normal mortality 

and could hot be assigned as treatment effect. 

The percent mortality in laying period. subjected to 

different die~ary treatment is presented in table 26o 

Number of birds died in each group varied from 0 to 3 

during 30 weeki laying period and is' considered normal 

mortality and could not be assigned as treatment effect. 

Strain et alo (1965) and Lillie et al. (1966) reported 
. I 

that the restricted feeding in White Leghorn, growers 

mortality was increased by 2 percent and layer mortality 

rdduced by 2 percent. Co~trolled feeding with high energy 

diet in Whit~ Rock layers resulted in reduced mortality 

(Singsen et alo, 1954)o 

Milby and Sherwood (1956) reported that in White Rock 

and New Hampshire· birds, restricted feeding did not shoJ~t~ 
//~?-~ 

; v· ,.-.--...._"r "·· l ·rr ,~ \ 
.{ "fr "'~ \ 
. :r I C?~59q V" :1 



Table 25 

Percent mortality during growing period 
under three' methods of feeding., 

I 
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/ 

f'lethods of Total Noo Mortal ;i ty d L!:...r..:::i~n.;::lg-:----~---
6-13 weeks 14-20.weeks ~F~e~e~d~i~n~o~-----------~o~f_birds 

Control . 90 DoOD(Nil) 
(Full feeding) 

Alt~rnate-day feeding 9D DoDD (Nil) 

Scratched feeding 9D 1.23 (1) 

Figures in parenthesis are number of birds died. 

Table 26 

Percent mortality during laying period 
under different methods of feeding 

1.23 (1) 

0.00 (Nil) 

Treatments 
Upto 20 After · Code 

No • of Mo r. ta 1 i t_y__Q=u=r-=i~n:..::og'-------,-:---
birds 2D-3D weeks 30-40 weeks 40-50 
(to tal) weeks weeks 20 weeks 

------------------
Con tro 1 Control ·T 30 3. 33 ('1) 3.44(1) 0. 00 (Nil) 
(Full .1 

feeding) 
Phase T2 3.33(1) 3 0 44(1) DoDD( Nil) 3D 

A 1 terna teGon tro 1 T 3D 3.33(1) 3.44(1) 3.56(1) day 3 

feeding Phase T4 30 D. oo(N il) 3o33(1) .6. 89(2) 

Scratchedcantr.ol 
feeding · Ts 30 o.oo(Nil) o.DD(Nil) 6.66(2) 

Phas·e T6 3D DoDD(Nil) -3o33(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 birds reared on rBstricted 

fa~ding was similar to the mortality of the groups reared 

on full feeding. Narahari et_ al. (1975) reported no 

differences in the· laying house mortalityo The results of 
I ' 

our studies were in line with the findings of most of these 

workers •. 

~nomic returns: 

Gr.oss return was calculated on the basis of income 
I 

from egg and culled birds over feed cost from 0 to 50 weeks. 

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 0 to 20 weeks of age per bird in 
\ 

alternate day and scratched fed groups were~ 1.65 and 

2.63 over the control (Table 27). ·· 

The economy was altered due to phase feeding from 20 

to 50 weeks of. age as represented in table 28. The higher 

monetary returns from T5 and T5 were because more eggs 

were produced with less feed cost and less mortality as 

compared to fiirds of control. The out-turn of T4 group was 

the lowest. 

The data on input, output and profit as infl~enced 

by various treatments are in;_,agreement with the reports 

·.published by Issacks ~~ al. ( 1960), Vaidya et al. (1!9!74) 

who also~reported higher monetary returns from restricted 

groups. 



Table 27 

Cost of birds ~~to age of 20 weeks as affected by 
different treatments. 

__ I_t_e_m_s _________ ----·--·-··--=~1-e_t_h_o_d_s . of · feed i n'g 

66' 

Control Alternate Scratched 
day 

Ao · Number of birds 90 ., 90 90 
* (® Rs 7.35 per .661.50 6 61 0 50 B. Cost of birds Rs661 0 50 

bird) at 6 weeks of age 

** Co Feed cost from 6-:-20 weeks Rs 581.40 432.31 344-63 

Total ( B·+c) Rs1242.90 1093.81 1006 0 13 

Saving per bird .over control 1o65 2o63 

*Rate of day old chick Rs 3o30 and feed cost·upto 6 weeks 
Rs 4o05; Total Rs 7.35 per chick. 

**Rate of starter Rs 149.55; Ration used Part IRs 117o28 and 
Scratched ration Rs 60.67 per quintal; 

Tab 1 g__£.§_ 

Economic, returns as influenced by different treatmm ts 

·----·------· 
Items 

A. Number of 30 
birds ~ 

B. Cost of birds 414~30 
(Calculated ... 
from table 27) 

T2 --
30 

~ 
414o30 

Treatments 
T3 Tg, 

30 30 

Rs Rs 
364 0 50 36LJ .• 50 

T5 T6 

30 30 

Rs Rs 
334o20 334.20 

* ' C. Feed cost from718.50 773o10 717.70 853.10 706o80 869.80 · 
20 to 50 weeks 

D. Total Expo Rs 1132o80 1187o40 1082.20 1217.60 1041.00 1204.00 
( B+C) · . · · 

E.**Income from ,1~30.75 1505o60 1503o65 1516o35 1523.30 1670 0 40 
Eggs · '· 

Fo ***Income from 
culled birds 403.25 415oCO 405.00. 418.50 406o50 434 0 00 

GoTotal Income 1934.00 1920o60 1908.65 1934.~5 1929.30 2104 0 40 
( E:+F )' 

Gross Profit 
(G.-D) 

8.06 •. 20 733~ 20 82 6. 4 5 717. 25 88 8 0 30 900 0 40 
. I 

Profit per bird 26.87 2~4 27.r4 23.90 _29_~ · 3Da0•1 
~liate of feed- Layer mashlRs 119o96 later/tin 115.51};_, ,L.ay_§!;r,mash 

·II Rs 133o 14 (later)Jn 127.19) and ~layermash'; III 
Rs 1 4 8 o 8 2 q u in t a 1 o '... · · -

**Rate of egg -Large 0.45 paise; Small.0.40 paise each. 
***Rate of culled bird Rs 8.00 only/kg live weight(assumed). 
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It may be concluded that scratched feeding during 

the growing stage is economically superior than standard 
/ 

(control) and alternate-day feeding; Scratched dombined 

with-phase feeding during laying period (T6) became m~st 

profitable followed by Ts group (scratched c~m norma~·. 

feeding). Phase feeding was not found economdcally superior 

over ~itheir controlo 

* 



So SUMMARY AND CONCLUSION 

Birds tend 'to over eat than required for efficient 

reproduction. In order to check this, controlled feeding 
I 

(alternate-day arid scratched) has been triedo Phase 

feeding during laying period is another method of improving 

efficiency of egg productiono Both these methods of ' . 

feeding were combined and studied in the present experiment 

to find their suitability to improve the efficiency of egg 

productiono 

Two hundP.ed seventy 6 weeks old chicks were randomly 

divided into 9 groups of 27 females and 3 males each. 

Three groups were kept as cant rol s (according to NRC ,st:arYd~~d) 

Three groups on alternate-day and three scratched feeding 

programme upto 20 weeks of age. At 20 weeks of age_ the 

second part of the experiment W§S started. From each of the 

three treatments (Part I) 66 birds were selected randomly 

and divided into two groups. One group was as control and 

the other was :;~ubjected to phase feeding •. In this way, 

there were six treatments and the experiment continued upto 

SO weeks of ageo Body weight, feed consumption, age at 

sexual maturity, egg production, egg_ weight and mortality 

etc. were observed. 

Following are the salient findings of the present 

experiment: 

1o Tbe birds under restricted feeding programme grew at 

slower rate 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 

significant differences in body weight were obse'rved~ At 
. ~ . ' : ' / 

20 weeks of/ 'age ·t.he decrease was 155 :g· in. alternate-d<W. 

and 300 g in ·scratched fed groups compared to control. 

2o , The mean ca·mmulative feed intake per bird was found 

to be th~ highest in scratched fed grciup, followed by 

control and alternate-day fed groups.-· Twenty six per_cent 

feed saving was observed in alternate~day feeding. The 

feed efficiency was poorest in scratched fed group followed 

by control and a·lternate-day fed groups. The best feed 

efficiency was obser~ed in case of b{rdi fed on alternate-

day fee din g. 
' 

3. With the introduction of phase. feeding at 20 weeks of 

~ge, the pullets tried to compensate ·the de.pression in body 

weight. At -30 weeks of age the pullets :o.f the group (T6) 
_,..,, . 

which were allowed hig,he r plane of nutrition showed highest 

body weights than the rest of the groups. During 30-40 

weeks age (Phase II) the mean body weighf.s of the pullets 

reared on tw~ planes of nutrition was similar but are 

s~gnifican.tly ·lOwer compared to phase fed groups. During 

phase I II at 50' weeks the body weight in all the groups 

except in T5 were. simila~. 
I 

4o The scratched fed group birds took longest time 163 
. . . 

days to attain sexual maturity fallowed by altern ate-day 

158 days and the control 152 days. 

In rel~tion to mean body weight·a~ sexual maturity, 

the altern~te-d~~ fed group had higher body seight 1304 ·~ 
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th~n control 1294 g and scratched fed 1256 g, respectively 

from 6 to 20 weeks of ageo The highe_r p~ane of nutrition 
/, 

during phase I. may be attributed to improved body weight 

gain. 

The heavier egg weights in the scratched fed birds 
.. 

with delay in sexual maturity,the scratc~ed group had 

lower bdd~ wetght at sexual maturity but egg weight of 

largest size. 

5. The superiority of phase feeding for egg production 
. 

dufing laying period could not be observed in any 

tre~tment group except T6• The egg prod~ction was similar 

in rest of th~ treatments. The T6 group iaid signif~cantly 

higher rate compared to all others. So it was concluded 

that low plane o.t· nutrition as provided by scratched ~eeding 
.· 

; ' 

from 6 to 20 w~eks of age followed by higher plane of 
'' 

nutrition in phase feeding (21o3 perc~nt protein) at the 

beginning of the productive cycle had best pesponse in egg 
l 

production than the other nutritive treatments. 

6. The mean egg weight obtained during the first phase of 

laying cycle was higher in restricted groupso There was 

slightly higher egg weight in phase fed groups compared to 

their controlo The egg size were gradually narrowed down 

with advancemen't of age. Overall the alternate-day fed group 

laid continuously larger eggs during the whole ,laying period, 

but· the egg size difference had narrowed down in scratched 

fed group. 
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