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Die groei tempo van gemiddelde t ipe jonghenne is gevar ieer deur vc ' rsk i l lende kwantr tat iswe en k*al i tat iewe voerbeperkings toe tc

pas nret  d ie doel  om vas te ste l  wat ter  van hierdie metodes die mees ekonomiese resul tate tot  gevolg sou h€.  Die resul tate is  gebaseer

op voer inname gedurende die groeiper iode,  d ie getal  en massa eiers geprodusecr,  d ie f inale l iggaamsmassa en karkasanal ise by verski l -

lende stadiunls van groei .  Die grootrnaak-behandel ings het  
'n kontro le ingeslu i t  waar. ;onghenne 'n grootmaakdieet  tot  7 weke oudcr-

dom het ,  daarna 'n jonghen ontwikkel ingsrantsoen tot  20 weke ouderdonr; 'n. ;onghen ontwikkel ingsbehandel ing soortgclyk aan die

kontro le.  mrur waar 'n derde lae-proteibndieet  gevoer is  vanaf l2 weke oucierdom, 'n lae protc ibnbehandel ing waar proteienkonsentra-

s ic ver laag is  nret  gercelde en kort  tussenposes dwarsdeur d ie groeiper iodc;en 3 kwant i tat iewc voerbcperkingsbehandel ings so ontwerp

om die l iggaamsmassa van longhenne by 6.  l2 en I  8/o bened,e die kontro lc l iggaamsmassa by 20 weke ouderdom te ver laag,  ontvang

het.  Die ontwikkel ingsprogram het  geen voordeel  bo die kontro le tot  gevolg gehad nie,  maar d ie lacproteibnbehandel ing en dic kwant i -

tat iewe voerbeperkurgsbehandel ing war hoogs bevredigend wat betref  
'n  ver laging in berde voer innanre en l iggaamsmassa tot  20 weke

ouderdom, 
'n 

vert raging in geslagrypheid en in 'n verbeter ing van piek c ierproduksie en tota le e ierproduksie.  Op die basis van ont-

wikkel ingskostc en l6prestasie was die strengste pei l  van kwant i tat iewe beperking,  naarnl ik  l8f  bcnededie volgevocdc kontro lcgrocp,

die mees gunst ige ontwikkel ingsbehandel ing van di t !  wat  in d ie proef  gebruik is .  Die resul tate van die laeproteibnbehandel ing was ook

baie gunst ig en verdere navorsing van hierdie aard is  geregverdig op grond van dic resul tate.

SLI]VIITARY

The growth ratc of  medium-type pul lets was manipulatcd by var ious quant i tat ivc and qual i tat ivc food rcstr ic t ion t reatments in ordcr

to ascerta in which of  these methods produced the mosl  sat is factory economic resul ts.  l 'hc rcsul ts were based on food intake dur ing the

growing per iod,  the number and mas of  eggs produced, the f inal  body ntass and carcass analyses at  var ious stages of  growth.  The rear ing

treatrnents inc luded a contro l ,  where pul lets were fed a rear ing diet  to 7 weeks thcn a growing dret  lo 20 weeks of  age;  a pul let  developer

trcatrnent  s imi lar  to the contro l ,  but  where a th i rd,  low protern diet  was fed f rom l2 weeks of  age;  a low protein t reatment,  where pro

tein concentrat ion was lowered at  regular  and short  intervals throughout the growing per iod,  and 3 quant i tat ive restr ic t ion t reatments

designed to reduce body mass of  put lets by 6,  l2 and l8tUetow the contro l  body nrass at  20 weeks of  age.  The developer programme

did not  resul t  in any advantage over the contro l  t reatment but  both the low protein t reatment and the quant i tat ive f 'ood restrrct ion

treatments proved highly sat is t -actory in reducing both food consumpt ion and body mass to 20 weeks of  age,  in delaying sexual  matur i ty

and in irnproving peak rate of lay and overall production performance. On the basis of rearing costs and laying performance the most

severe level  of  quant i tat ive restr ic t ion,  namely 18f l  below the l 'u l ly- fed contro l  group,  proved the most favourable rear ing t reatment

of  those used in th is experrment.  The resul ts of  the low protein rear ing t reatment were also very i 'avourable,  however,  and more work

of this nature is warranted on the basis of these results.

Many studies have been made on quantitative and
qualitative methods of food restriction, and the success
achieved in manipulating nutrient intake, thereby con.
troll ing body mass and age at sexual maturity, can be
measured in terms of laying performance. (tre, Gull iver
& Morr is ,  197l ;  Gous & St ie lau,  1976).

The protein requirement of growing pullets re-
mains controversial since the inconsistencies of both
breed and environment play an important role in the
protein level that will give the most satisfactory results.

*This article forms part of an M.Sc. thesis submitted by
the senior author to the Department of Animal Science
and Poultry Scien ce, University o f Natal, Pietermaritzburg.

In recent years the tendency has been to rear pullets on
low protein diets, or to restrict the intake of a diet

which is balanced rn respect of protein and other nu.
tr ients.  (Lee et  a l . .  197l) .

Protein, amino acid and energy levels are the
important factors which control the density of diets,
and the cost of diets used for rearing pullets. Nutrient
density affects the growth rate of the pullet, which in
turn plays an important role in determining body mas
and age at sexual maturity. These 2 factors play a vital
role in determining the production potential of the
pullet. The oblect of the present experiment was to com-
pare various protein levels in isocnergetic rearing diets
fed ad l ibitum: a conventional rearing treatment; and
quantitative food restriction treatments resulting in
three levels of bodv mass restriction-
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Materials and Methods

Rearing treatments

14O0 day old medium type pullets (Saunders

Sl0l) were reared in a controlled environment house
subdivided into 18 floor pens each measuring 4,26 x
4,57 m. Each pen housed 133 pullets. Six treatments
(Table 1) with 3 replications per treatment, were ran-
domly allocated to the l8 pens.

Table I

Treatments and diets fed during rearing

Table 2

Composition (SlkT) of rearing diets

Maize
Sorghum
Germ meal
Wheat bran
Sunt'lower

meal
l r ish meal
Monocalc ium

Phosphate
Limestone

Pou'der
Salt
Molasses
Vitamin

Premix*
Mineral

Premixr
Coccidiostat

280 322
1 6 0  1 6 0
1 9 5  1 9 5
141 t64

1 0 0  7 3
9 3  5 4

5 9

l7  , 4  I  8 ,5
l 3

3s7 327 322
1 6 0  1 6 0  1 6 0
195  260  l 9s
206 140 164

l l  ,  ' 1 3

35  25  54

l l  1 3  9

I  9 ,5  19 ,5  I  8 ,4
4 4 3
_ s 0

0 ,5 (A )  0 ,5 (B )  0 ,5 (B )  0 ,5 (B )  1 ,0 (A )
Trea t -

ment

Diet Period fed

(weeks)
0,5 0 ,5  0 ,5  0 ,5
0,6 0,5 0,5 0,5

19 ,0  16 ,0
0,47 0,3 ' l
0 , '77 0 ,63
0,95 0, ' l2
0 , 2 3  0 , 1 9
l , l 1  0 , 9 0
6 ,31  6 ,08
1 , 2 0  1 , 2 0

0,45 0,45
I1 ,04  I  1 ,04

4 ,37  |  4 ,071

l 3 , l  l l , 5  1 6 , 0
0 ,25  0 ,21  0 ,37
0,47 0,42 0,6  3
0 ,55  0 ,45  0 ,72
0 , 1 6  0 , 1  3  0 , 1 9
0,68 0,5  3  0 ,90
5  , 50  5  , l 0  6 ,08
I , 2 0  1 , 2 0  1 , 2 0

1,0
0,6

0,45 0.45
1 1,04 1 1 ,04

Control

Pullet Developer

Low Protein

I
a

I

2

J

I
2
J

4

I

5

I

5

I

5

0 - 7
8-20
0 - s
6 - 1  I

r 2 - 2 0
0 * 2
3 - 4
5 -  8
9 -20

0 - 5
6 -20

0 - s
6-20
0 - 5
6-20

Arulysis
(calculated)

hotein /o
Methione To
TSAA %
Lysine %
Tryptophtn/o
Arginine h
Fibre h
Calcium %
Phosphorus -( )  " h
ME MJ/kg %
Food cost/

ke (c)

0 ,45
I 1 , 0 4

Quantitative Restriction

6% Boav mass reduction)

Quantitative Restriction
(l  2fonody mass reduction)

Q uantitative Restriction

08% goOv mass reduction )

The diets used in the experiment are shown in
Table 2. All diets were computed on an iso€nergetic
basis. The protein contents of the diets used in Treat-
ment 4 were based on theoretical calculations for growth

and maintenance as propos€d by Scott, Nesheim &
Young (1969). These figures were then related to ex-
pected food consumption, resulting in the required diet-
ary protein level. Diet 5, used for quantitative restric-
tion, was similar to Diet 2 (Poultry Growing Mash) ex-
cept that the levels of vitamins and minerals in Diet I
were doubled in Diet 5. The coccidiostat level was in-
creased by 20% in Diets I and 5.

The quantitative food restriction programme was
implemented as follows:

At 6 weeks of age, Groups 4, 5 and 6 were restrict-
ed to the amount of food consumed daily during the
previous week. Twice this daily iunount was allocated
to the pullets every second day. From 6 weeks of age
body mass was determined weekly of birds on Treat-
ments 1 , 4, 5 and 6. A target of 6, l 2 and l8% below the
body mass of birds on Treatment I was set for Treat-
ments 4, 5 and 6 respectively. Whenever the body mas
was above the target figure, food allocation remained
the same as during the previous week. When body mas
was below target, food allocation was increased by 10/"

*hovides per kg of  d iet :

V i tam in  hemix  A  7024  I .U .  V i t .  A :2198  mg py r idox ine ;  8 ,5

mg tocophero l l  2 ,0  mg  Menaph thone :  1 ,0  mg  th iamin ;4 ,0  mg

r ibof lavin;  7,9 mg calc ium plantothenate: .24, '7 mg nicot in ic acid;

0,3 mg fo l ic  acid.

Vi tamin kemix B.  7Q28 LU. Vi t .  A;  2180 mg pyr idoxine;  1,0

mg menaphthone; 1,0 mg th iamin;  3,0 mg r ibof lavin;  7,9 mg

c lac ium pan to the 'na te ;  19 ,9  rng  n i co tu r i c  ac id .

* i *M ine ra l  hen t i x :4

MnOr.
r n g  C u S O O ; 4 0  m g  Z n } r : 2  m g  I ; 8 0  m g

The body mass of all pullets was measured fortnightly
when consumption of food was determined.

The pullets were reared on a decreasing light pat-
tern, starting at 16 h and 40 m/day, being reduced by
20 m/week, unti l a terminal photoperiod of l0 h which
represented the natural day length at 20 weeks of age
was reached.

A representative sample of 12 pullets per treat-
ment was removed at 2, 13 and 20 weeks of age for
analysis of carcas moisture, protein and fat.

A total of 24 birds per pen was transferred at 2l
weeks of age to laying cages, where records were kept of
egg production, egg mass, body mass and mortality. Due

3,943 3,5  86 4,128
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to management Ciff iculties no figures were kept on food
consumption during the laying period. The experinrent
was terminated when the birds reached 54 weeks of  ace.

Results and discusion

Reoring period to 20 weeks of age

Variates measured during the rearing period are
presented in Table 3.

The pullet developer programme (Treatment 2)
did not result in any reduction in body mass below the
control group (Tl). This is due to the increased food
consumption by pullets on such a developer programme.
The increase in consumption occurred from 6 weeks of
age which coincided with the change to the lower
protein feed. lce et  a l . ,  (1971) showed that when a
marginal deficiency in an essential amino acid exists, an
increased food consumption is experienced to compen-
sate for such a deficiency. Table 2 indicates such margin-
al deficiencies for Dets 2 and 3. Once the deficiencies
are severe, as in the case of low lysine and very low prn-
tein diets food consumption decreases. This is i l lustrat-
ed by cornparing food consumption by pullets in Treat-
ments I and 3 : low protein feeding resulted in 278 g
les food being consumed per pullet than by the con-
trols, this difference being statistically significant
(P < 0,05).  The body mas of  pul lets on the low pro-
tein diet was I 5% below that of the controls.

ln the quantitative food restriction group (Treat-
ments 4, 5 and 6) growth depression was directly pro-
portional to the level of restriction. Each 5% reduction
in food intake resulted in a corresponding reduction in
body mass. Consequently, food conversion for Groups
l, 4, 5 and 6 was similar. This is somewhat contrary
to what has been reported previously ( l*e et  a l . , l9 '71
Gous & Stielau 19"76), since food restriction is believed
to result in a better uti l isation of food for erowth. A

possible reason lor  thrs deviat ion rs that  in the present
tr ia l  b i rds were housed in a control led environtnent.  Due
to the lower maintenance requirement, more energy
per unit of food consumed was available forgrowth.
The food intake by pullets in Treatment I (control)
was rnuch lower than would be expected in open houses,
with the result that this treatment showed a lower
feed conversion than is usually experienced (Lce at al.,
l97l). The poorest food conversion was noted amongst
groups fed the iow protein diets. The birds satislled their
maintenance requirements with less protein available
for growth, resulting ln a higher food intake per unit
gain compared with the quantitative restriction treat-
ments (Group 4,  5 and 6).

The feeding costs shown in Table 3 indicate that
the developer programme (Treatment 2) is only 2 cents
more expensive per pullet to 20 weeks than is Treatment
I . The rearing cost for Group 3 to 20 weeks of age was
6,4 cents per pullet less than for Treatment l. low pro-
tein feeding resulted in a saving similar to that of a group
restricted physically to reach a comparable body mass
(Treatment 5). This i l lustrate that low protein feeds
could be used successfully in reducing rearing costs.
Mortality for the various treatments showed no statis-
tically significant differences. The coefficient of vari-
ation indicates that the variation within treatments was
low with respect to body mas and food consumption.

Rearing to I0/o production

It is known that age at sexual maturity is affect-
ed by restr ict ing the feeding of  pul lets( l ,ee et  a l . , l97l ;
Balnave , 1973; Gous & Stielau, 1976), and consequently
this variate was recorded for each of the rearing treat'
ments used in the present experiment, Age at l07t
ploduct ion (henday) was used as the cr i ter ion to
measure sexual maturity. The ages to sexual maturity are
shown on Table 4.

Table 3

Rearing results to 20 weeks rf'age

Trca tmcn t 6  S I , M LSD

10.osl _
2  8 . 3

('v
( q )

Body mass

Body nrass changr '

l rood consunrcd

l  t ' cd  convers ion

l i eed  Cos t /pu l l e t

Mor ta l i t y

I  5 3 5 4  I  5 4 8 4  I  3 l  l c

0  +  0 , 8  1 4 . 6

8 o29b 8 345a 7 7-s  l  c

5 , 2 3 c  5 , 4 2 b  s . 9 l a
46 ,5b  48 ,5a  4o , l  d

2 , 8  1 , 9  1 , 6

I  409b I  340c

8 ,2  t 2 .1

7  i l s d  7  0 l 5 t '

5 ,20c  5  . 21 ( '
42,1c 40,9d

3 , 0  I , 9

|  254d I  5 ,5  3

1 8 , 3

6  6 l 8 f  l 0 3 , 6 0

5 ,2 "7c  0 .05

3 9 , 8 c  0 , 6 1

3 , 5  l , 0 3

I , 3 8  1 8 8

0 , 9 s  0 . 1 0

l . 4 t  l . l
42.0  NS

(s)
(,;)
{ r r ). . ,

( c )

t i l t

I , l  I

a ,  b ,  c  c t c . ,  =  va lucs  u , i t h  san re  supc rscnp t  i n  each  row do  no t  d r f ' t c r  s ign r t ' i can t11 , (P  .  0 ,05 )

S I . M = Standard I  r ror  of  t reatmcnt n lc 'ans

CV =  Coc f t ' i c i en t  o f  va r ia t i on  (% )

= [ ,c 'ast  s igni t ' icant  d i f ferencc'  bctw'e en 2 t rcatrnent  n lcansLSD
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Table 4

Reoing results to l0 per cent production

Treatment

Age at sexual

matur i ty  (days)

Body mass at

sexual maturity (g)

Gain/bird day 20

weeks to sexual

maturity G)

Food consump-

t ion day old to

sexual maturity G)

Food consumpt ion/

bi rd day,  20 weeks to

sexual maturity

Food cost/pullet to

sexualmatur i ty  (ccnts)

9 94ob to s26a

I  765

l l , 7

1 5 9 , 5 4 I  5 8,94

L  7 2 7

I  1 , 0

84,44

5  8 , 8

170 ,0d

|  742

14,2

92,6c

s8 ,0

g l46bc

8  ? , 6 b

5',1,6

9 4 , 1  c

q 7  1

q l  r c

5  7 , 3

93,2c

56 ,6

1 ,801 ,64

0 ,70

2,01

1 , 2 2 N S

;:;;"-"-SD : see rootnote to rable 3

Age at sexual maturity was reached simultaneous-
ly by pullets on Treatments I and 2. Quantitative re-
striction, however, resulted in a delay in sexual matur-
ity, compared with Treatment I of 4,1 ; 7 ,4 and 10,6
days for treatments 4,5 and 6 respectively. This indicates
that for every lO% body mass restriction to 20 weeks of
age, a delay of between 5 and 6 days in sexual maturity
can be expected, confirming findings of ke et al.,
(1971), Balnave, (1973) and Gous & Stielau (1976).
The low protein diet (Treatnrent 3) which resulted in
a 15% reduction in body mas at 20 weeks of age caused
pullets to reach sexual maturity at the same time as the
group restricted quantitatively by 18% (Treatment 6).

Body rnas of pullets at l0/o production showed
no significant differences between treatments, neither
did the daily gain in body mass from 20 weeks to sexual
maturity. It should, however, be noted that compensat-
ory growth occuned in Treatments 3, 4, 5 and 6 during
the period 20 weeks to sexual maturity. The differences
in body mass of pullets at 20 weeks and at sexual matur-
i t y  f o r  T r e a t m e n t s  I  t o  6  w e r e  2 3 A , 1 7 9 , 4 3 1 , 3 2 3 , 3 5 5
and 447 g respectively.

Sexual maturity is therefore related to body mass,
and it appears that laying will commence only when a
particular body mass is reached.

When daily consumption per bhd is calculated
for the period 20 weeks to l0/o production, the birds
on low protein diets and those quantitatively restricted
to 20 weekr of age consumed more food than did the
control group. Due to the increased food consumption
and delay in maturity, oo differences existed in feeding
costs from day old to rcf' production. Feeding cost to
onset of production was therefore not affecled by food
restriction. The delay in maturity caused an increase in

food consumption to this period, thereby nullifying ear-
lier gains.

Carcass anolysis

The chickens removed at 2, 13 and 20 weeks of
age were killed and their body mass was measured. The
loss in mass oyer a7 day period in a forced draught oven
at 95oC served as the measurement of body water
content. Dried carcasses were then minced, and protein
and fat determinations were performed on this material,
using the method of du Preez, Wesels, Stokoe and van
der Merwe,(1971). The results of these analyses are pre-
sented in Table 5.

In all cases there was a decrease in body water
content and an increase in body fat content as the
pullets aged. At 2 weeks of age the carcass protein con-
tent was lower than at l3 or 20 weeks of age, this value
being constant at the latter two ages.

By l3 weeks of age the dietary treatment had not
exerted any effect on the protein content of the pullet,
though fat content showed a tendency to decrease with
an increased severity of body mass restriction. These
differences were, however, not statistically significant.
Body water content increased as the body fat decreas-
ed, illustrating the negative correlation between body
water and body fat content (Gous, 1972;1975).

Quantitative food restriction from 6 weeks of age
resulted in birds having a reduced body fat content at
20 weeks of age with a simultaneous increase in body
water content as the severity of restriction increased.
The low protein feeding regime (Treatment 3) fed ad
lib. reduced the body fat content compared with the
control but not to the same extent as did quantitative

167 ,0c

9 sogdc
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Age Treat-
ment

Table 5

Carcass anol)lsis of pullets at 2, I3 and 20 weeks of age

affect the carcass protein content of pullets. At 20
weeks of age food restriction does, however, result in
a significant reduction in body fat content, this re-
duction being related to the degree of restriction. This
results in a simultaneous increase in carcas water con-
tent. The above observations support the results ob-
tained by Gous (1972) on broiler breeder replacement
pullets.

Distribution of individual bodl mass

The individual body mass of 100 birds per treat-
ment was measured at 20 weeks of age, to determine the
degree of variation of body mas from the mean of each
treatment. The results are presented in Table 6.

The distribution of body mas in Table 6 indicates
that all the food restriction treatments caused greater
uniformity among pullets than the fully-fed treatments.
This greater uniformity in body mass, and hence sexual
maturity, is responsible for the higher peakJay achieved
by restricted pullets during the laying period.

Laying perJormance

Table 7 presents the average egg mass at l0% pro-
duction, the mass of the first 100 eggsand the egg mass
at 30 weeks of age.

Initial egg size apparently increased as a result of the
delay in sexual maturity due to the feed restriction pro-
gramme. This increase in egg size was, however, not
statistically significant. At 30 weeks of age, the aver-
age individual egg mass for the restricted birds was
lower than that of the control group, the egg mas
difference between the 2 groups being, however, much
less (1,7 g) than at  sexual  matur i ty (2,8 g).

Egg size is a function of the chronological age of
the bird rather than the state of its physiological de-
velopment or rate of lay (Gous, 1975). Differences
in egg size are due to differences in maturity. This
concept is confirmed by the mean egg mass at lO%
production. The progressive increase in egg size as the
sexual maturity of the pullets is delayed is due to the

Carcass Carcass
watcr  proteln

(%)  t%  t

Carcass
fat

(% \

2 weeks

1 3  w e e k s

S L M

Cv (f '  )

20 weeks

S l :M

cv  (%)

69,97

64,444

65 ,0 2a

64,5 I  a

64,49^

66,8 3a

66J24

l , 8 2

3,00

60 ,1  I  a

60,504

62,g}a

63,434

64 ,104

65,404

2,5 5

6 , 1 0

16 ,05

20,544

20,384

19 ,984

19,804

20,004

20,234

0,50

2 ,47

20,654

20,s04

20,ogz

21,454

20,724

20,604

I  , 1 9
5 , 1 7

8 ,6s

1 0 , 0 1 a

9,5 6a

l0,Lga

I  1 ,204

8 , 2 1 a

8 , 7 5  a

2,08

2t .49

1 4 , 3 5 c

1 4 , 2 5 c

I 1 , 0 7 b
g,3 3ab

8,274

9 ,234

1 , 5 8
I  3 ,66

I

2

3

4

5

6

I

2
3
4

5

6

a ,  b ,  c ;  S l : M :  C V scrc lootnote to Tablc 3

restriction. Treatments 3 and 5 had the same boy mas
at 20 weeks of age (Table 3) but at that stage carcases
of pullets on the low protein feeding regime (Treatment
3) contained about 2% more fat than did the quan-
titatively restricted group (Treatment 5).

It is clear that quantitative restriction, as well as
the feeding of low protein diets during rearing does not

Table 6

Deviation of individual bod.v mass Jiom the mcan

Dc:viat ion l rorn mcan (per cent)

Trcatment Mc:an body mass

(e) 26 and

n)ore

1 6  t o
) (

- 6  t o

l - 5

1 5  +  6 t o
+ 1 5

* 1 6 t o  * 2 6 a n d

+ 25 nrore

I

2

3

4

5

6

0

0

I

0

0

0

4

J

l 4

4

5

J

21
3 8
J I

32

2 1

25

39

35

3 3

3 5

40

4 3

22
l 9
t 2
22
22
24

8

4

7

6

3

0

I

I

I

I

2

5 J 5

548

3 l  I

409

340

254

l 0 l



Treatmenl

Table 7

Mean egg moss at I0 per cent production, mass of first
100 eggs produced, and ̂ :o, mass ctf eggs at 30 weeks

oJ age

The peak productions recorded can be positively
conelated with the degree of uniformity in body mass
at 20 weeks, as this has been shown to be responsible
for the higher peak production (L*e et al., 1971; Bal-
nave, 1973). The restriction treatments all showed great-
er uniformity (Table 6) than the fully-fed pullets at 20
weeks of age, and this was responsible for the sub-
sequent higher peak rates of lay reached by the re-
stricted treatments.

In order to establish whether the increase in peak
production was maintained over the entirely laying
period of 34 weeks, the production over the last 4 weeks
(i.e. 50 to 54 weeks of age) was calculated and defin-
ed as the terminal rate of lay. These data (Table 8)
confirm a higher rate of lay for restricted birds. A cor-
relation coefficient of 0,843 was obtained between
age at l0 ft production and production at 52 weeks of
age. The linear regresion equation for these data is:

Y = -21.5 + 0,54 X

where Y = production at 54 weeks ( I )

and X = age at 10fr production (days)

The data in this experiment illustrate that birds
maturing at l7O days lay at a 'ate 5,4/s higher at 52
weeks of age than pullets maturing at 160 days. From
the above equation, therefore, a delay of l0 days at
sexual maturity (160 vs 170 days) could be expected
to result in an increased peak production of 3,8/' and
an increased rate of lay at 52 weeks of age of 5,4%.

It should, however, be remembered that the l ight-
ing pattern during rearing and l.y, different breeds,
seasons and management will affect maturity and pro-
duction. These data are therefore applicable to the con-
ditions in this experiment only and need not be similar
under different conditions.

On the basis of rearing costs and laying perform-
ance the most-severe level of restriction, namely, l8/'
below the fully-fed control group, would appear to be

l ;gg rr rass at  l0/o Mass of  f i rs t

I 00 eggs

(e) (e)

l :gg rnass at

30  weeks  o f

age

( g )

I

2

3

4

5

6

SI..M

cv  (% ' ,

43 ; ta

4 5  , 1 4

4 6 , 1 4

46 ,54

4 6 , 5 4

4634

l , 7 g

3 , 8 9

4 6254

4 6324

4 7 '7  ta

4 il44

4  7 r f
4 '7284

l  10 ,99

2,3 ' l

56,24

5  6 , 1 4

5  6 , 1 4

5  4 , 9 4

54,44

54,'74

l , l  I

2 ,00

a;  Sl :M; CV :  see footnotc to Table 3

restricted feeding programme during rearing. The in-
crease in egg size was however, not statistically signifi-
cant. There is a general increase in the total mass of the
flust 100 eggs as maturity is delayed, these results be-
ing a consequence of the increasing mean egg mass.

Egg production data to 378 days of age are present-
ed in Table 8 together with the age at which peak pro-
duction was reached. The production of eggs to 54
weeks of age indicated very little difference due to
rearing treatment. Treatment 6 did produce more eggs
than the other treatments, but this was not statistical'
ly significant. ln general, peak rate of lay increased pro-
gressively as sexual maturity was delayed. The most
severe food restriction programme (Treatment 6) reach'
ed the highest peak production (83,2 /, hen4ay).

Table 8

Egg production to 54 weeks of age;age at peak production; peak and terminal rates of lay and body moss at
42 weeks of age

Treatment

CV
( ' i ,

S H M

Henday product ion

Peak rate of lay

Terminal rate of lav
at  52 weeks

Age at peak

Body mass at
42 weeks of  age

Mortal i ty  20-54
weeks

t% t
$ t

t/' I
(days )

(e)

( % )

65 ,74

783a

6 5 , 5 4

2 n a

I  g4a

0a

67,2^

77 ,94

65 ,84

2244

2 l g l a

2,ga

55,44

8 1 , 2 4

69,04

2434

2 og2a

l . 4a

66,24

78,24

66,04

2364

2  l 86a

2,84

56 ,54

7 g , g a

7 l , 5 a

22ga

2 0'7 6a

l , 4 a

7o ,24

83 ,24

? 3,04

4 , 4 1

4 ,98

4 ,01

2 ,95
3 ,97

3,00
q  5 1

7 9 , 8 1

2434

2  I  l o a

0a

4 , 1 I

a: SEM: CV : see footnote to Table 3

t02

3 , 7 1



the most favourable rearing treatment of those periments should investigate more-severe quanti-
used in this experiment. On the basis of published tative restriction treatments, as well as a low pro-
results (Gous, 1975) it would appear that an even tein dietary treatment such as that used in the
greater degree of restriction might be more ad- present experiment which proved to be worthy
vantageous than the l8% used here. Future ex- of future investigation.
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