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THE PERFORMANCE OF LAYING HENS AS
AFFECTED BY FEED RESTRICTION AND
METHIONINE SUPPLEMENTATION

By

A A AnovL-S8eoun?*, F.E. ABDEL-Saram¥*
AND AD. SELim*

One hundeed Fayoumi and eighty Bbode Island Red (R.L.R.) birda
of about 11 months old were nsed in the present study. Four groups
for each breed were fed:

fa} Fullfeed, (b} 85 precen of full-feed, () 70 percenl of fall-
feed, and () 0.03 percent supplemental DL. methionine. The
experiment lasted for five monthes from march to July.

Tt was conoluded that restriction and full feeding did not show
significant difference for body weighl and percentage egg production
between groups.

Rosults of faod conversion for egg production were superior for ree-
tricted feeding than for full-fed groups.

Percentages of fortility and Hatchabilty were alightly improved
for restricted fooding groups than for full.-fed Fayoumi birds. While
inconsistent values were recorded for R.1I.R birda.

Athough silght improvement in egg production and feed converaion
data for both breods was noticed for methionine supplemented diet
than the unsupplemented one, differences were not statistically, sig-
nificant.

The effect of methiopine supplementation on fertility and hateha-
bility was noted for fayoumi birds while inconsistent resulta were
shown for R.LR. birda.

Feeding cost, in general, represents ahout 65 percent of the total cost
of raising the laying stock and is usually considered the most expensive item.
Various atlempts therefore, were made to cut down feeding expenses to the
minimum economical Ievel. One of ihese, is to minimize waste in feed as
much as possible by using automatic feeders, reasonable levels of feed and
increasing the efficiency of the diet.

In recent years, several workers (Sckneider et al. (1955), and Milby and
Sherwood {1956), and Abdel-Salam et al. (1969) had considerable interest
for controlling feed intake of chickens. So, it has been a common practice
for commereial poultry keepers to restrict mechanically, the amount of feed
for growing and Laying birds. Physically limiting feed intake for different
laying stocks was studied by several workers (Singsen et al., 1958, Sherwood
and Milby, 1961 and Sherwood et al., 1964).

* Poultry Nutr Sec., Anim. Prod. Dept., Minis. of Agric., Dokky, Caire, U.A.R.
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Singsen et al. (1958), found that limiting high energy diet controlled bufily
weight gains and maintained egg production, while limiting low energy diet

obtained unsatisfactory results.

Sherwood (1959), reported with leghorn strain cross, that there was
little effect on exg production, but with meat type birds in some cases, feed
efficiency was improved as a result of mechanically restricting fecd intake.
He also found that hatchability and percentace of large eggs were at least as
good as a controlled basis. Combs (1960) aiso, reported similar egg pro-
duction on full-fed and limited-fed birds. However, smaller egg size was
obtained from the limited-fed birds. Singsen (1962), reported a system of
a skip-day feeding out of five or out of seven days. He stated that rate of
egz production, efficiency of feed utilization, fertility and hatchability were
improved. With holding feed one day out of five or one day out of seven,
Sherwood et al. (1964), did not result in any consistent improvement in
hatchability or in any other economic factor. Restricting feed consumption
to 80 or 90 percent of fullfed birds resulted in inconsistent responses.

A study on feed restriction for Fayoumi and Alexandria breeds by
Abderrahim (1966), showed no significant difference in egg number and
hatchability. The Fayoumi birds failed to show such differences in egg-
weight, while Alexandria breed showed significant difference between 85
percent of full-feed and those of 70 percent and full-feed levels.

Methionine requirement of laying pullets has been studied by Leong
and MecGinnis (1952), Ingram and Little (1958) and Combs (1964). Bray
(1965), reported that egg yield (g./bird/day) was the highest at 11.52 percent
crude portein when methionine composed 2.8 percent of that portein level.

The purpose of the present study was to investigate the effect of feeding
level and the supplementation of methionine for the practical diet on egg
production and feed conversion for Fayoumi and Rhode Island Red layers.

Materials and Methods

The experimental work was carried out at Dokky Poultry Farm, Ministry
of Agriculture. One hundred Fayoumi and eight Rhode Island Red (R.LR.)
pullets of eleven months old were used. They were divided into four groups
with equal numbers and nearly similar mean body-weight for each breed
designated as group 1, 2, 3 and 4. They were pen mated and housed in a
sun porched houses for each group during the experimental period from
March to the end of July; one sire was allowed for every 10 to 12 birds.

The treatments were as follows :

(a) Full feed level for group 1, (b) 85% of full feed for group 2.
(e) "% of full feed for group 3 (d) full feed diet sunplemented with
0.037%, DL-methionine for group 4. DL-methionine (989) was provided by
Pfizer Co., Cairo. The composition of the experimental diet is shown in
Talbe (1). Feed restriction level during March uptil May was based in full

U.AR. J. Anim. Prod., 10, No. 2 (1970).
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fecd consumption data obtained two weeks earlier. While the feed levels
for the following expertmental period from the first of June to the end of
July was based on the full feed consumption data obtained from the last ™
two weeks of May. : o

TABLE 1.—PERCENTAGE COMPOSFITON AND PROXTMATE ANALYSIS
G¥ THE EXPERIMENTAL DIET

Ingredient ‘ Pereent Ingredient TPorcent
|
—
Maize. . . . . . ... 40 Yeatmel , . . .. . . 3
Rice bran . . . ., .. . 25 Bonemeal . . . . . . . 2
Wheat bran . . . . . . 10 Lime & one (Pulverized) : 2
Dec. Cotton secd meal .- 10 Sodium chloride * . . . 0.5
Seseme-meal , . . . ., 5 Mneral mixiure* . . . 0.5
Fish meal . . ... .. 2 Vilaming . . . . . . . ks
proximate analysis (calculated)
Moisture . . . . . ... 1010
Crude protein . . . ., .1 17.77

Crude fat . . . . . . . 5.58 |
Crude filte , . . . . .. 6.62
Carbohydrate . . . . . .1 49.48 !
Ash o oo 0oL 10.45:

Met. Fnergy . . . .. .| — f :

Kealfg. diet . , , . .. 2.58 ‘

* (Commereial mixture prepared.

** Each kg. diet was supplementod with commercial vit. mix to provide: vit. A 5000
i, wit, D 1000 i, vit. B, 4.5 mg., vit. B, 1.5 mg., vit B, 0.25 mg., vit. B,y 0.002 mg.,
vit. B 1.23 fu., vit, K; 1.0 mg., vicotinic acid 4.0 mg., Pantethenic acid 2,56 mg., {Lolive
12.5 mp. Proe. Denicillm 4.0 mg.

U.A.R. J. Anim. Prod., 10, No. 2 {1970,
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Egg production was recorded daily. Feed consumption was estimated
by the difference between offered and nionthly residual feed. The total
egg produced was wighed daily for each group.

Body-weight for all birds was initially recorded individually and at the
begining of each calender month up to the end of the experiment. During
7 weeks (from 25th March until 10th May 1964), 2614 Faycumi eggs and
2263 R.LR. eggs were recorded for the whole groups corresponding to about
600 eggs for each group. Eggs were tested for infertility, dead embryos on
the 7th and 18th day of incubation. Percentage hatchability was related to
fertile egge.

Statistical analysis was made following Snedecor (1956). For testing
the differences in percentage of egg production between treatments, percentage
values were transformed to their corresponding arcsins, then the analysis of
variance was carried out.

Resgulis and Discussion

1. Body weight :

The average final body-weight of Fayoumi birds (Table 2) were 1227g.
for group 1 followed by 1172 g. for group 2 and 1182g. for group 3. Differe-
ces between average body-weights during the experimental period were
insignificant (P —~ 0.05).

The average final body weight of R.LR. birds was 1836, 1852 and 1821g.
for the three proups respectively. Statistical analysis also, showed
no significant difference (P _ 0.05) between the average body-weights
during the whole experimental period. Similarly, Abderrahim (1966}, repor-
ted that no significant difference in body weight at different stage of age e.g.
sexual maturity and 500 days of age, between feeding levels. Sherwood and
Milby 1961) and Sherwood et al. (1964), obtained satisfactory results for
body-weight with controlling feed intake. However, the results obtained
were in disagreeement with those obtained by Combs et ol. (1961) and Papper
et al. (1966), who found that limiting feed intake significantly reduced body
weight.

The results in Table 2 shown that the average final body-weight were
lower than the average inital body-weights in all groups. This may be due
to seasonal variations. In this respect, Selim (1964), obtained higher body-
weights for Fayoumi birds during winter than summer,

2. Egg production :

Tt could be seen from Table 2 that higher egz number or percentage of
egg production for Fayoumi of group 2 showed a higher increase than the

U.AR J. Anim. Prod, 10, No. 2 (1970).
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other two groups. Group 3 (709% restricted of full feed) gave less egg
production per month.per bird for the entire period of the experiaent.
Analysis of variance showed no significant difference (P - 0.05) between
groups.

The average egg number and percentage of egg production for R.LR. of
group I and group 3 were equal. However, group 2 gave lightly less value
than for the other groups. Statistical analysis proved imsignificant dif-
ference (P = 0.03) between feeding levels,

These results may indicate that restrieting the feed for both Fayoumi
and R.LR. birds showed incongistent improvement in percentage of egg pro-
duction, Similarly, Sherwood et al. (1964), by removing feed one day out
of five or seven days reported the same trend. Combs (1960 also, prove
similar results with fullfeed and restricted birds,

It is ioteresling to note that Abderralim ({966}, in a study ol feed
restriction on local breceds (Fayvoumi and Alexandria) reported no significant
difference in egg production between treatmenis.  On the other hand, Combs
e al. {1961}, reported that the total amount of ege production was siightly
less {or birds of restricted feed. Pupper et ef. (1966), ulso found a decrease
in egg production when feed was withlield for 24 or 39 Consecutive hours
per week.

3. Egg Weight :

Table (2) illustrates that agg weight produced per month per Fayoumi
bird was markedly heavier for group 2 (85 9 full-fed birds) than the other
groups. The average egg-weight was 42.8, 43.1, and 423 g. for group 1.2,
and 3 respectively.

The total egg-weight produced per month per Fayoumi bird could also
be seen in table (2). It was ohserved that egg-weizht produced by groups
zave higher values of 511.5 g., compared with 535.0 g. for group 1 and 461.1 g.
for group 3.

The average egg-weight produced by RIR per month was slightly
heavier for group 3 than for the other groups. The averape egg weight was
55.4, 56.4 and 56.7 g. for group 1, 2 and 3 respectively,

Comparing the total egg-weight per month per bird, it could be noticed
that group 3 gave higher values of 822.2 g. compared with 786.7 g. for group
1 and 133.2 g. for group 2.

Tt is worth-noting that the present results for egg-weight were similar
to those of Sherwood ef al. {1964) who stated that limiting feed intake seemed
to bave no consistent-effeet on egg weight.  Abderrahim  (1966) obtained
cimilar results and did not find significant differences in egg weight between
the full-fed and the restricted feeding group. However, Combs (1960), with

U.AR. J. Anim. Prod., 10, No. 2 (1970).
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limited feeding obtained snaller egg size than full-fed groups. This tre.'ncl
was also, reported by Combs et al. (1961) and pepper et al. (1966) with

laying birds.

4, Feed conversion :

As a matter of fact, the theoretical levels of 85 and 70 percent of full
feed were in practice 83 and 71% for Fayoumi while they were 84 and 72 per-
cent for RIR. These differences may, partly be due to mortality that occured
during the experimental period and partly to food spilling from the food
troughs. 1t cou!ld be seen from table 2 that egg production was not markedly
increased hetween groups, therefore, the feed required per one egg or per one
kg of eggs showed better results for restricted feeding than the full-fed.
Similarly, Singsenet al. (1958), Sherwood (1959) and Singsen (1962), proved
that feed efficicney was improved by controlled intake basis.

5. Fertility and Hatchability :

The average perentages fertility and hatchability of Fayoumi and R.LR.
Lirds are shown in table (3). The per-centages of fertility and hatchability
were, in general irrespective to feeding level higher for Fayoumi than for
R.I1K. breed. It could be observed that percentage for fertility and hatcha-
hility for Fayoumi birds were higher for the restricted feed birds, group 2 and
3, than [or group 1. Sherwood and Milby (1962), proved that hatchability
iitcreased by limiting feed intake. On the other hand, the percentage fert-
ility and hatchability for R.LR. showed no special trend with the feeding
level. Similarly, Sherwood (1959}, Sherwood et ol. {1964) and pepper et al.
(1966), found that hatchability was not influenced by restricting feed.
Abderraliim 1966), showed that hatchability of the restricted-fed groups was
slightly higher than that of the fullfed control, but the difference was
ipsignificant.

The present data may suggest that restrieted feeding in general, did not
decrease the egg production and showed better results for feed conversion
than full feed. These results may indicate that the experimented breeds
wers of a low egg produetion, therefore satisfactory results were obtained
with limited amount of feeds.

It is therefore, suggested that further investigations are necded for either
selection for high egg producers or studies for practical low feed allowances.

Effect of methionine supplementation :

Tt was one of the purposes of the present study to investigate the methio-
nine supplemenation at the full-feeding level. It is, generally, agreed that
the sulfur containing amine acids are the most deficit and essential in
poultry diets,

U.AR. J. Anim. Prod., 10, No. 2 (1570).
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The National Research Council (1960}, gave a methionine requirement
of 0.53 percent of the diet or 0.28 percent of the diet in presence of 0.25
percent cystine. This requirement is specified for diets that contain 2.86
K cal. perg. (metabolizable energy). However, Bray (1965), proved that
microbiologically available methionine was 0.216 percent of the diet in a
12 percent protein diet.

The calculated methionine content (using analytical data of Titus,
1961) of the experimental diet Table (1) was found to be 0.3 percent of the
diet. The amount of 0.03 percent DL-methionine was added to sum up the
methionine content ot 0.33 Percent of the diet; eorresponding to about 1.84
percent of an 18 percent protein diet.

The results, in table (2), indScate that the methionine supplemented dief,
group 4 gave, in general, for both breeds, a slight improvement in egg number
and egg-weight produced {per bird per month) together with the average
egg-weight than the comparative birds of group. 1

Methionine supplemention also slightly improved feed conversion
data than for group 1. The feed intake per one egg produced was 235.7 and
2758 g. for Fayoumi and RLR, respectively while for group 1. the values
were 275.6 and 282.1g. correspondingly. The values for feed intake were
8.44 and 5.01 kg, per kg. egg produced correspondingly for group 4, while
the values were 6.434 and 5.235 for group 1 in their respective order,

Results in Table 3 indicate that the effect of methionine supplementa-
tion was noted, for F ayoumi birds, on fertility and hatchability, The percen-
tage fertility values were 74.6 and 86.6 for group 1 and 4 respectively, while
the percentage hatchability values were 77.4 and 87.0 correspondingly.
Ineonsistent results for fertility and hatchability were recorded for R.LR.
birds,

These results may conclude that 0.03 percent methionine supplementa.
tion in the experimental diet showed a slight Improvement, in general, for-
the test characters than the unsupplemented diet.
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