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ABSTRACT

The effect of feeding different protein levels
during the rearing and development of egg-type
pullets as well as on eventual egg production was
investigated in two experiments. In experiment
1, the dietary crude protein (CP) regimens (and
notations) in isocaloric diets for the periods 0-8
weeks and 9-20 weeks respectively for treatment
1: 20% and 16% (20:16), treatment 2: 16% and
16% (16:16), treatment 3: 12% and 12% (12:12),
treatment 4: 16% and 12% (16:12), treatment 5;
20% and 12% (20:12) and for treatment 6 the
regimens comprised 20% for 0-8 weeks, 16% for
9-16 weeks and 12% for 17-20 weeks (20:16:12).
In experiment 2, treatments 1 to § for experi-
ments 1 were repeated while three step- up
dietary treatments 6,7 and 8 were evaluated in
addition. For the periods 0-8 weeks and 9-20
weeks respectively, the CP regimens for treat-
ments 6 were 12% and 16% (12:16); treatment 7,
12% and 20% (12:20) and for treatment 8, 16%
and 20% (16:20). From 20 weeks in each experi-
ment, a common layer diet containing 16% CP
and 2,449 Kcals metabolisable energy per kg was
fed ad libitum to all treatments and the sub-
sequent egg production was monitored for a fur-
ther 16 weeks. Both studies indicated that
egg-type chickens fed diets with a drastic protein
restriction (12%) in the starting period (0-8
weeks) had significantly reduced body weighis
at 20 weeks and delayed sexual maturity.
However, when such birds were subsequently (9-
20 weeks) offered diets with higher protein con-
tent, significant compensatory effects on weight
gain and feed conversion were indicated. The
step-up CF regimens in experiment 2 performed
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as well as their conventional step-down controls
(i.e. 16:20 Vs 20:16, 12:20, Vs 20:12, 12:16 Vs
16:12). The single step 16% CP (16:16) regimen
was found adequate for raising pullets from day
old to point of lay.

INTRODUCTION

The constantly increasing cost of compounded
animal feed coupled with the scarcity of most of
the feed ingredients especially protein sources
make research into feed restriction of both pul-
lets and laying hens a necessity in developing
countries. Reducing the protein levels of feed
used in rearing pullets from day-old to point of
lay will result in the reduction of the cost of
producing eggs.

Considerable research effort has been devoted
to the use of low dietary protein levels for grow-
ing egg-type pullets. Balnave (1973, 1974),
Christmas ef al. (1974) and Douglas ef a/ (1973)
have reported reduced body weight at laying age
and delayed sexual maturity as a result of feed-
ing low protein diets during the growing period.
Little or no effect on subsequent rate of egg
production was reported.

Summers and Leeson (1978) reported that
protein intake was positively assoctated with the
age of growing pullets and developed a step-up
protein feeding programme for egg-type pullets
that resulted in significantly smaller puliets at 20
weeks of age, having consumed less protein and
energy to point of lay. In the laying house, the
birds also consumed less feed, had smaller egg
size, greater egg shell deformation and laid
similar numbers of eggs when compared with
conventionally (step- down protein) fed pullets.
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From further studies, Leeson and Summers
(1980, 1982) and Doranet al. (1983) reported sig-
nificantly depressed 20-week body weights from
step-up protein feeding regimens that consisted
of feeding a 12% crude protein diet for the first
12 weeks of life followed by a 16% crude protein
diet through 16 weeks and 19% crude protein
diet in 19 or 20 weeks of age. Using brown egg-
type pullets, Maurice et al. (1982) did not
demonstrate the significant depression in 20-
week body weight from feeding a 12.5% crude
protein diet for the first 6 weeks of life, a 16%
crude protein to 14 weeks and 18.6% crude
protein diet to 20 weeks of age.

This study was designed to evalnate the use nf
low protein diets as well as step-up protein feed-
ing programme in the rearing of pullets. Alsothe
effect of such regimens imposed during rearing
on subsequent egg production was monitored.

MATERIALS AND METHODS

Two experiments were conducted to evaluate
the effect of gualitative feed restriction (or
dietary protein restriction) on the rate of pullet
development and subsequent egg production. In
the first experiment, single stage protein
regimens and multiple stage step-down protein
regimens were used while in the second experi-
ment, a step-up protein regimen was introduced
in addition to the two (single step-up and step-
down) regimens used in experiment 1.

Experiment 1

Nine hundred day-old Babcock 380 pullets were
obtained from a local hatchery and reared in 18
deep litter pens in a tropical-type open-sided
poultryhouse providing0.074m2/bird. The birds
were weighed in groups of 50 and alloted to each
pen or replicate. Heat for brooding was supplied
by kerosine fuelled lanterns; two were used in
each pen. Three randomly selecied replicates
were fed one of the six protein regimens.

During the rearing period (0-20 weeks) dif-
ferent dietary protein regimens were fed. A con-
ventional two-stage step-down protein regimen
was fed as control in Treatment 1; single stage
protein regimens were fed in treatments 2 and 3;

two stage step-down regimens were fed in treat-
ments 4 and 5 while a thrce-stage step-down
protein regimen was fed in treatment 6. The
protein levels fed for specific periods (and sum-
mary notation) in cach trcatment were as fol-
lows:

Treatment 1 (control): 20% protcin diet (0-8
weeks), 16% protein diet (9-20 weeks (20:16).
Treatment 2: 16% protein diet (0-20 weeks),
(16:16).

TABLE 1. COMPOSITION OF STARTER
AND GROWER DIETS FED IN EXPERI-
MENTS 1 AND 2.

Diets

Ingredients 1 2 3
Maize 52.50 5830 6430
Groundnut cake 2840 1560 330
Wheat bran 1570 23.70 30.00
Bone meal 300 200 200
Common salt 0.25 0.25 0.25
Premixa 0.15 0.15 0.15

Total 100.00 100.00 100.00

Calculated Analysis
Crude Protein, % 20.00 1600 12.01
Metabolizable Energy (Kcals)2649 2647 2649
Calcium, % 0.95 065 0.60
Phosphorus, available, %~ 0.55 043 0.42

Lysine, % 085 061 045

Methionine + Cystine, % 0.63  0.54 047
Crude Fibre, % 657 592 514
Feed cost in M/Kg diet 059 055 052

& 7 oodry VM 201 was used and supplied the foltowing per
kg of ration: Vitamin A (stabilized) 10,005 L.U.; Vitamin
D3 (stabilized) 2,250 1.U., Vitamin E (stabilized) 5.01 LU.;
Vitamin K (stabilized) 2.01 mg; Vitamin B2 4.50mg;
Vitamin B6 3.0 mg; Nicotinic acid 22.005 mg; Calcium D-
Pantotnenate 6.0 mg; Vitamin B12 0.012' mg; Chotine
chloride 200.10 mg; D.O.T. (3, S-dinitro ortho-toluamide)
100.05 mg; Manganese 80.9 mg; Iron, 50.01, mg; Copper 2.4
mg; Todine 1.40 mg; Cobalt 0.201 mg; Selenium 0.051 mg.
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Treatment 3: 12% protein diet (0-20 weeks),
(12:12).

Treatment 4: 16% protein diet (0-8 weeks), 12%
protein diet (9-20 weeks) (16:12).

Treatment 5: 20% protein diet (0-8 weeks), 12%
protein diet (9-20 weeks) (20:12).

Treatment 6: 20% protein diet (0-8 weeks), 16%
protein diet (9-16 weeks) 12% protein diet (17-
20 weeks) (20:16:12).

The compostition of the different diets fed
during the experiment is shown in Table 1. Feed
and water were provided ad libitum and conven-
tional brooding and rearing procedures were
adopted throughout the starting, growing and
developing periods. The growth rate, feed in-
take and efficiency of the birds were monitored
monthly.

At 20 weeks of age, 40 pullets from each repli-
cate were randomly selected and transferred
from the growing house into two-tier laying bat-
tery cages in a tropical- type laying poultry house.
The cages measured 30 x 35.5 x 41.5 cm and
housed 2 birds per cell. The birds were left in the
same treatment groups as in the growing phase.
Artificial light was not provided during the laying
period. A common layer ration shown in Table
2 was offered to all replicates from 20 weeks.
Daily egg production and monthly feed intake
records were kept on treatment groups. Also
monitored were days to first egg (i.e. the average
number of days for birds in each replicate to their
first egg) and 50% egg production (the average
of ages of birds for the three replicates when they
first attained 50% production fevel for three con-
secutive days) as well-as body weight changes at
36 weeks and egg weight (average weight of all
eggs laid for three consecutive days in every
week).

Experiment 2

This experiment was carried out to confirm the
results of the first experiment as well as inves-
tigate the effect of stepping-up the level of
protein in diets of growing pullcts fed to birds in-
itially placed on low dictary protcin levels.

Four hundred and eighty day-old chicks were
randomly allocated 1o twenty-four deep- litter
pens with twenty birds per pen. Three such pens

constituted a treatment and were fed one of the
eight dietary protein regimens. Treatments 1 to
S were the same as in Experiment 1, Treatment
6 in Experiment 1 was dropped and three step-
up protein treatments were added as follows:
Treatment 6: 12% protein diet (0-8 weeks), 16%
protein diet (9-20 weeks) (12:16).

Treatment 7: 12% protein diet (0-8 weeks), 20%
protein diet (9-20 weeks) (12:20).

Treatment 8: 16% protein diet (0-8 weeks), 20%
protein diet (9-20 weeks) (16:20).

As in experiment 1, 15 pullets from each repli-
cate were randomly selected and transferred to
battery cages at 20 weeks and fed a common
laying diet (Table 2) for 16 additional weeks.
The birds were not randomised among treatment

TABLE 2. COMPOSITION OF LAYER’S
DIET IN EXPERIMENTS 1 AND 2.

Ingredients %
Maize 52.15
Groundnut cake 18.25
Wheat bran 19.70
Bone mea) 2.15
Limestone 7.10
Common salt 0.25
Premix® 0.20
Methionine 0.20
Calcutated Analysis
Crude Protein, % 16.01
Metabolizable Energy (Kcals/Kg diet® 2449
Calcium, % 341
Phosphorus, available, % 043
Lysine, % 0.63
Methionine + Cystine, % 0.61
Crude Fibre, % 5.69
Feed cost in N/Kg diet 0.71

“Zoodry VM 301 Fremix (from Messrs Roche Nigeria Ltd.)
used supplied the following per kg of ration: Vitamin A (sta-
bilized 10,000 1.U.; Vitamin D3 (stabilized) 2,010 LU ;
Vitamine E (stabilized) 10,000 LU.; Vitamin K 2.01 mg:
Vitamin B24.5 mg; Vitamin B¢ 3.0 mg; Nicotinic acid 25.005
mg; Calcium D-Pantothenate 8.01 mg; Vitamin B12 0,012
mg: Vitamin C 20.01 mg; Choline Chloride 200.1 mg; Man-
ganese 100.00S; lron 50.01 mg; Zinc 40.005 mg; Copper 2.4
mg: Iodine 1.401 mg: Cobalt 0.201 mg; Sclenium O.OSI:cmg.
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TABLE 3: EFFECT OF QUALITATIVE FEED RESTRICTION ON GROWTH PERFOR-
MANCE EVALUATED IN EXPERIMENT 1.
Treatments

CP Regimens
Traits 1 2 3 4 5 6  SEM?
20:6 1616 1212 1212 20:12 203612

Feed intake (0-8 weeks), g/bird 1219a 1131%°  1039°  1171* 1198 1193 3R
Feed efficiency (0-8 weeks), g feed/g gain 379° 410° 5612 415 375 383° 015
Weight gain (0-8 weeks), g. 3% 277° 186  284° 319 311*® 10
Feed Cost/Kg gain (0-8 weeks), N 224° 227° 290 227° 221° 226 008
Feed intake (9-20 weeks), g/bird 4926 4727%° 4275°  4650° 4630° 4981* 98
Feed efficiency (9-20 weeks), g feed/ggain 5.65°° 4.49° 605 677° 653 653 0377
Weight gain (9-20 weeks), g 881°" 1024* 708 698° 712° 795° S5
Feed Cost/Kg gain (9-20 weeks), N 312 259 313 351 338 341 0.21
Feed intake (0-20 weeks), g/bird 6146" 5857 5314° 5821° 5827° 6174 107
Feed efficiency (0-20 weeks), g feed/g gain 5. 12°° 450° 596° 596 5.66° 560°° 023
Weight gain (0-20 weeks), g 1204° 13017  894°  982°° 1031% 1106*° 49
Feed Cost/Kg gain (0-20 weeks), N 536° 4865 6.04° 573° 550" 567° 020
Mortality (0-20 weeks), % 400 533° 6677 1000° 6.00° 400° 090

rMeans within rows with different superscripts are significantly different (P. 05)

2SEM = Standard error of the means.

but made to retain their original treatment
groups.

Management and data collection

Brooding, rearing and laying house manage-
ment programmes as well as variables monitored
were similar to those decribed for Experiment 1.
Data obtained from both experiments were sum-
marised and subjected to analysis of variance and
the New Multiple Range Test was used to
separate means when statistical significance was
indicated for treatment.

RESULTS

Experiment 1

The resuits obtained in this experiment are sum-
marized in Tables 3 and 4. For the starting
period (0-8 weeks), the level of crude protein
(CP) offered to the birds is crucial to the initial
growth of the birds. A significant depression
(P <0.05) in weight gain was obtained when 12%,
CP diet (Treatment 3) was fed. Chicks fed
starter diets containing 20% CP (Trecatments 1,5

and 6) had significantly (P <0.05) higher weight
gains among the treatments but did not sig-
nificantly vary from those fed 16% CP (Treat-
ments 2 and 4) in feed efficiency. Birds started
on 12% CP (Treatment 3) showed significantly
(P<0.05) depressed body weight gain and feed
efficiency when compared to the other treal-
ments. For the period, 9-20 wecks, birds on
treatments 4 (16:12) and 5(20:12) fed 12% CP
diet were comparable in measurcd paramclers
to those fed the control dictary treatment (20:16)
containing 16% CP. There was also no-sig-
nificant (P >0.05) differcnce between treat-
ments 1 (20:16) and 6 (20:16:12) in all measured
paramcters indicating that no advantage was ob-
tained in using a two-siep prolein regimen (in
treatment 6) over the conventional single step
protcin in the control (treatment 1) during the
period 9-20 wecks.

Comparing the overall effects of the different
protein levels fed from day old to 20 weeks, per-
formances of treatments 2 (16:16) and 6
(20:16:12) were similar (P >0.05) to that of
treatment 1(20:16) while treatment 3(12:12) sig-
nificantly (P < 0.05) depressed weight gain, feed



8 SEKONI et al.

TABLE 4: EFFECT OF QUALITATIVE FEED RESTRICTION ON VARIOUS LAYING
PERFORMANCE TRAITS EVALUATED IN EXPERIMENT 1

Treatmets

CP Regimens 1 2 3 4 5 6  SEM?
20:16  16:16  12:12 12:12 20:12 201162
Characteristics
Hen day production, % 61.7 56.3 5409 5987 575 60.8 4.12
Hen housed production, % 60,6 553 525 5800 552 58.6 41
Days to first egg w173 1790 1™ 1 12 198
Days to 50% production 188 190° 1977 192®  191®  193® 180
Feed consumption to 50% produc-
tion, kg/bird 1214 1192 1237 1260 1232 1275 0.53
Cumaulative Feed Consumption
(0-36 weeks), kg.bird 1988 1942 1941 1985 1987 1983 067
Feed conversion, kg. feed/doz. eggs 162 168 18 178 1.69 192 044
Feed conversion, kg feed/kg eggs 253 262 289 283 268 305 045
Egg weight g 53.50 5443 5267 5298 5260 5319 436
Weight of birds at 20 weeks, kg 1248 134 093 102" 107 1.14* 014
Weight of birds at 36 weeks, kg 1.74 1.69 172 1.73 1.67 170  0.08
0.70 0.00 0.00 0.00 0.00 000 028

Laying House mortality, %

1Means within rows with different supevscripts are significantly different (P <0-.05).

2SEM = Standara Error of the meang.

intake and conversion. Among the treatments
fed 12% CP in the period 9-20 weeks (. treat-
ments 3, 4, 5) no significant differences were evi-
dent in weight gain and Teed efficiency at 20
weeks irrespective of the protein level fed in the
starter period. The overall effect of feeding 12%
CP to starting and developing pullets was in
general significantly restrictive in weight gain
and feed conversion to 20 weeks when compared
totreatments in whiich either 16% or 20% CP was
fed (treatments 1,2 and 6). In terms of cost of
feed used in raising the birds to 20 weeks of age,
treatment 2 (16:16) was the least expensive but
was not significantly (P> 0.05) cheaper than the
cost of using the control treatment (20:16).
However, birds on treatments in which 12% CP
was fed at any stage of development (treatments
3, 4, 5, 6) were significanlty more expensive to
feed to 20 weeks than treatment 2 (16:16). Mor-
tality rates showed significant (P <0.05) dif-

ferences but it was indeed unclear if the:
ditferences were attributed to dietary regimens. -

For the laying phase (Table 4), the use of dif-
ferent protein regimens in the pre- lay period (0-

20 weeks) resulted in significant effects in age to
sexual maturity (first eggs) but not in total egg
production in 16 weeks of lay. Birds on treat-
ment 3 (12:12) laid their first egg nine days later
(P <0.05) than the controls (20:16). It is however
noteworthy that the cummulative feed consump-
tion from day-old to 36 weeks of age did not vary
among treatments nor did the weight of birds at
36 weeks even though the 20-week weights
showed significant differences. This may have
been indicative of compensation in feed intake
and weight gain resulting from increased CP con-
tent of the layer diet (16% CP) for the groups to
which 12% CP diets were fed from 0- 20 weeks
(treatment 3) or 9-20 weeks (treatments 4 and 5).
Other evaluated characteristics such as egg
weight, laying-house mortality, feed conversion
and hen- housed egg production did not differ
significantly (P >0.05) among treatments.

Experiment 2

Results from this experiment are summarized in
Tables 5 and 6. Performances obtained for treat-
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TABLE 5: EFFECT OF QUALITATIVE FEED RESTRICTION ON GROWTH PERFORMANCE EVALUATEDR

IN EXPERIMENT 2
Trcatments
CP Regimens 1 2 CEEE) 3 ) 7 R SEM?
0:6 1606 1212 16:12 20:12 1216 1220 16:20

Traits
Feed intake (0-8 weeks), g/ird 1™ 065 996 1118® 1S 058 w3 T ™ 4
Feed cfficiency (0-8 weeks), g feed/g gain 337 3980 482 403 317 488 47 410® o
Weight gain (0-8 weeks), g. 3 268" 228 27 306 196° 199! 204 s
Cost/Kg gain (0-8 weeks), N 19 2200 2509 223" 187 253 244 23 006
Feed intake (9-20 weeks), g/bird 48697 49587 4968°! 4936° S5128™ 47570 ss28 S3®  1e
Feed efficiency (9-20 weeks), g feed/ggain ~ 5.60°  6.17° 745 731* 714" S78™ 594 ew® 017
Weight gain (9-20 weeks), g 30® 804 6T 675 gt 828" 93 sas™ 2500
Cost/Kg gain (9-20 weeks), N 310* 341" 38°  379° 3.70% 319" 3507 365% o
Feed intake (0-20 weeks), g/bird 5980% 6020% 5992% 6054™ 6286b™ 5712 Gi61* 6A18" 117
Feed efficiency (0-20 weeks), g fecd/g gain 499° s62 682 63" S8 Sef 57X ST 014
Weight gain (0-20 wecks), g 1201° 107> 879¢  952% 108s™ o1 131" 1126® 28
Cost/Kg gain (0-20 weeks), N 509 560° 6360 501° SST Sm™ 59d™ 597 o4
Mortality (0-20 wecks), % 278 500 333 000 667 000 333 220 1.8

“Means within rows with di p p
EM = Standard Error of the means.

are signi different (P <.05).

TABLE 6. EFFECT OF QUALITATIVE FEED RESTRICTION ON VARIOUS LAYING PERFORMAN( |
TRAITS EVALUATED IN EXPERIMENT 2

Treatmenty

CP Regimens 1 2 3 1 5 I3 7 % SEM?
2016 16:16  12:12  16:12 20012 1216 12220 16:20

Traits
Hen-day production, % 632 632 607 613 622 621 6L7 .7 320
Hen-housed production, % 613 628 578 589 613 609 594 658 LM
Days to first egg 160°  16® 172 168 e ' 165 e 27
Days to 50% production 183> 188° 1050 0" as3" w0* o™ st 23
Feed consumption to 50% production, kg/bird 10.44° 11.36° 1187% 11.21°" 10.70" 1087 11.54*" 11.28%° 030
Feed Consumption (0-8 weeks), kg/bird 1925 1960 1902 1904 2003 849 1968 1946 048
Feed conversion, kg feed/dozen eggs 319 345 428 398 310 3S0 340 34 0.40
Feed conversion, kg feed/kg eegs 210 210 242 221 208 210 191 174 0.3
Egg weight, g 5445 5541 5321 5314 5301 5406 SS0) 5516 145
Weight of birds at 20 weeks, kg 128 11" 062 099%™ X L Lt ote
Weight of birds at 36 weeks, kg 1.74 L7 170 1.69 1.73 1.71 1.74 167 0.04
Laying House mortality, % 851 166 712 519 722 500 833 S0 AW
“Means within rows with different superscripts are signi different (P < .05).

SEM = Standard Error of the means.
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ments 1-5 show as for corresponding treatments
in experiment 1 that treatment 3 (12:12)
depressed growth rate, feed conversion to 20
weeks and delayed sexual maturity, that the birds
fed the 16% CP diet from day old to 20 weeks
(treatment 2) reached sexual maturity, laid
similar number of eggs, had comparable feed
conversion as the conventional control (treat-
ment 1).

For the period, 0-8 weeks, 12% CP diets as fed
in treatments 3, 6 and 7 consistently sigiificantly
(P.05) depressed growth rate, feed intake and
conversion when compared to treatments in
which 16% CP diet (treatments 2, 4 and 8) or
20% CP diet (treatments 1 and 5) was fed. In the
growing - developing period (9-20 weeks), treat-
ments fed 12% CP (3, 4 and 5) had comparable
feed intakes and conversion as well as weight
gain; the weight gain and feed efficiency being
significantly (P < 0.05) lower than in treatments
in which 16% or 20% CP diet was fed. For the
cummulative period (0-20 weeks), dietary
regimens in which 12% CP was fed in the startér
period (0- 8 weeks) and a higher CP diet fed in
the period 9-20 weeks (i.e. treatments 6.and 7)
had significantly (P <0.05) higher weight gain
and better feed efficiency than treatment 3
(12:12) suggesting a compensatory effect of the
higher dietary protein level fed in the period 9-
20 weeks.

Among the step-up regimens, the treatments
fed 20% CP from 9-20 weeks (treatments 7 and
8) cumulatively consumed more feed and gained
more weight (P <0.05), non-significantly
(P >0.05) varied in feed conversion and cost of
feed per unit of gain when compared to treat-
ment 6 (12:16).

For the laying phase (Table 6), the use of dif-
ferent dietary protein regimens during the grow-
ing phase of the pullets had a significant
(P<0.05) effect on the attainment of sexual
maturity when measured as days to first egg or to
50% production. Birds started with 12% CP
(treatments 3, 6 and 7) were significantly late in
attaining sexual maturity and this delay was
reduced if higher CP diet was fed from 9-20
weeks. For example, treatments 3 (12:12), 6
(12:16) and 7 (12:20) laid first eggs at 172, 170
and 165 days respectively. On the other hand,

birds started with 16% CP in treatments 2
(16:16), 4 (16:12) and 8 (16:20) laid first eggs on
days 160, 168 and 161 respectively. It is sig-
nificant to note that treatment 5 $2042) laid the
first egg at 160 days and attained 50% egg
production at 183 days, times similar {o those of
the control treatment 1 (20:16) indicating that
12% CP can be used for growing birds from 9-20
weeks provided the diet in the starting period (0-
8 weeks) was 20% CP. While the body weight of
the pullets at 20 weeks was affected by dietary
protein regimen, the weights at 36 weeks follow-
ing ad libitum feeding of 16% CP laying chicken
diet were comparable for all treatments, again
indicating some compensation.

Comparing the ‘step-up protein regimens with
their corresponding step-down regimens (12:16
Vs 16:12), (12:20 Vs 20:12) and (16:20 Vs 20:16),
it was evident that there was no significant dif-
ference in the measured characteristics.

DISCUSSION

In the two experiments, a crude protein level of
12% was found to be inadequate to support the
growth of the birds between 0-8 weeks, but could -
be used for birds between 9-20 wecks. This is in
agreements with the findings of Carlson and Nel-
son (1981), who recommended that diets not
higher than 12% protein need be used for grow-
ing layer type pullets after 10 wecks of age. Birds
on treatments in which 12% CP dict was fed from

-0-8 weeks grew poorly, consumed significantly

(P <0.05) less feed than their counterparts on 20
or 16% protein probably because of their rela-
tively smaller size. The less the feed consumed,
the less the weight gaincd by these birds. This
clearly shows that pullets require a protein level
higher than 12% between 0-8 weceks for proper
growth as indicated by Scott et al. (1976) and
NRC (1984).

For the period 9-20 weeks, the results of the two
experiments showed that a grower mash of 12%,
protcin was able to support pullet growth, Birds
that received 12% protein from 0 to 20 weeks
(trcatment 3) consumcd the lecast feed and
gaincd the least weight at the end of 20 weceks,
Similar results were reported by Douglas e al.
(1973), Christmas et a/. (1974) and Carlson and
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Nelson (1981). Efficiency of feed utilization and
~ost per unit gain were also poor for these birds.
From the two experiments, it was evident that
dietary protein restriction reduced 20-week
body weights of the birds, particularty in the birds
fed 12% CP in the growing period (9- 20 weeks)
as was also reported by Blair et al. (1970),
Douglas and Harms (1976) and Carlson and Nel-
son (1981).

For the step-up protein regimens in experiment
2, treatment 6 (12:16) reduced the body weight
of the birds at 20 weeks while treatments 7
(12:20) and 8 (16:20) produced weights com-
parable to that of the control treatment (20:16).
This was contrary to results of Leeson and Sum-
mers (1980, 1982); Doran et al. (1983); and
Robinson et al. (1986). These workers observed
significant decreases in the weight of chickens
fed step-up regimens to 20 weeks. The differen-
ces in results may be due to the type of strain
used. These workers used white egg-type strain
of pullets while brown egg strain of pullets was
uscd for this study. Results reported by Maurice
et al. (1982) who used brown egg strain pullets
were similar to the results of this experiment, as
they did not observe a significant reduction in
weight gain.

The single-stage 16% crude protein diet (treat-
ment 2) was found to be comparable in effect to
the control treatment and in addition had the ad-
vantage of simplicity. Leeson and Summers
(1982) reared pullets on 14% protein from day
old and obtained comparable body weights at 20
weeks with the control birds which were fed the
conventional step-down protein regimen. This
performance was therefore achieved with a
lower protein intake during the rearing phase.

In experiment 1, the effect of protein restriction
on subsequent egg production indicated that
birds fed 12% CP in the starter phase (0-8 weeks)
reached sexual maturity late. The single-stage
16% protein regimen (treatment 2) performed
as well as the conventional step-down protein
regimen fed to the control birds (Treatment 1).
No reduction in body weight was recorded at 20
weeks nor at 36 weeks. Interestingly, birds fed
20% CP during 0-8 weeks and 12% CP from 9-
20 weeks (Treatment 5) caine into lay about the
same time as the control birds a trend confirmed

in experiment 2. A calculation of protein intake
to 20 weeks in experiment 1 indicates that the
birds on the control treatment consumed about
1032 g protein as against 795 g for the birds on
treatment 5. This clearly supports the conten-
tion of Leeson and Summers (1982) that un-
restricted birds consume more protein than they
require.

In Experiment 2, birds fed the restricted diets
had lower 20-week body weights than the con-
ventional control and these were significant for
treatments 2 to 5. Despite this, treatments 2
(16:16) and 5 (20:12) did not delay sexual
maturity and eventually laid as well as the con-
trol birds.

It is therefore evident from both experiments
that a single-stage 16% dietary protein regimen
is addquate to raise birds to point of lay. Also a
12% dietary crude protein level is adequate for
raising birds from 9 weeks to point of lay, with no
negative effects on eventual egg production.
However, the birds must be started (0-8 weeks)
on a diet containing 20% crude protein. This
study also indicates that while dietary protein
restriction reduces the body weight of birds at 20
weeks, the birds have the capacity to compensate
for lost feed imtake and body weight when ad
libinum feeding is introduced during lay as the
cumulative feed consumption (0-36 weeks) and
final body weights for all treatments were com-
parable in both experiments. Bish ef a/. (1984)
had indicated compensatory growth in pullets
fed 12% CP from 0 to 6 weeks and subsequently
fed higher protein levels, a trend similar to that
described in this study. To sustain the ad-
vantages from feed restriction during rearng, it
seems necessary that some controlled feed
restriction, may be imposed during the laying
phase to reduce overconsumption of protein and
energy.
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