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ABSTRACT

Laying hens (29-wk old) had access to a
basal diet and one of full-fat soybeans, fish
meal or blood meal during a 6-week trial to
investigate their preference for different
protein sources.

There was no effect of the dietary treatment
on egg production, egg weight or mortality
rate (P>0.05). However, weight loss was
different (P<0.05) among the treatments with
the largest body weight loss observed in birds
offered blood meal. K

INTRODUCTION

Although the sense of taste of the domestic
fowl is not as well developed as in other
livestock specics (Moran, 1982), chickens are
known to have preference for different feed
ingredients (Kare and Pick, 1960; Lilburn, ez
al., 1981 and Hussein et a/., 1983). The
chicken’s preference for certain food stuffs
may be associated with the need to maintain
minimal amounts of certain nutrients in the
body. Thus, calcium deprived chickens can
accurately identify calcium-supplemented diets
under ordinary circumstances (Joshua and
Mueller, 1979). Also, zinc deficient fowl
would appear to have increased taste because
they can rapidly discriminate between feeds
differing in their content of this nutrient
(Hughes and Dewar, 1971). Feed preference
by chickens may be associated with palatability
regardless of nutritional value or rather the
chicken has become accustomed to the feed
because of an associated sense of well-being
(Moran, 1982). However, Kare and Medway
(1959), reported that swectness as we
recognize it, is of no importance in the fowl,
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suggesting that factors other than taste would
influence feed discrimination by the chicken.

There is a growing interest in the preference
of chickens for different feed ingredients.
Gentle (1972) investigated the preference of
chickens for mineral and carbohydrate sources,
while Lilburn ez al. (1981) concentrated their
work on distillers dried grains with solubles.
Also Cantor and Johnson (1982), and Hussein
et al. (1983) reported results of experiments
designed to investigate the effects of
unidentified growth factor sources on food
preference by chickens. In reports cited
above, test ingredients were incorporated at
various percentages of the diet. The study
reported here was undertaken to investigate
the preference of laying hens for different
protein sources in a cafeteria type feeding
system where a basal diet and various protein
sources were separated.

MATERIALS AND METHODS

Ninety six, Black Olympia laying hens of a
commercial strain, accommodated in an open-
sided deep-litter house were used for this
study. The laying hens, (29 weeks old) were
weighed, and then randomly assigned to the
treatments.

Birds fed a commercial diet (15% CP) served
as control while the other birds were allowed
access to the basal diet (Table 1) and fish
meal, ground toasted full-fat soybeans or
blood meal (Table 2). Thus, there were four
treatments and three replicate pens of eight
birds each.

The control diet, basal diet and the different
protein sources and water were supplied ad
libinem while the natural photoperiod was
approximately 12h during the trial period that
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TABLE 1  COMPOSITION OF BASAL DIET
(G/KG)

Maize 802.4
Maize Offal 80.2
Opyster shell 827
Bone meal 28.4
Salt 34
Premix? 2.9

Supplied/kg of basal diet: 2.8mg retinol, 50ug
cholecalciferol; 11mg DL-trocopheryl acetate, 2 mg
menadione, 7 mg calcium pantothenate, 7 mg riboflavin,
20 mg niacin, 8 ug cyanocobalamin, 1.5 mg folic acid,
0.3 mg biotin, 300 mg choline chloride, 125 mg
ethoxyquin, 80 mg manganese, 50 mg zinc, 5 mg copper,
25 mg iron. :

TABLE 2 ANALYSED CONTENT OF COMMERCIAL AND
BASAL DIETS AND PROTEIN SOURCES (g/kg)

Commercial ~ Basal Fish Meal Scybean

Dry matter 923.1 9204 976.2 . 9182
Crude protein  150.0 750  609.1 408.0

Crude fat 67.1 452 100.9 199.2
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lasted six weeks. Weekly intake of the control
dict, the basal, and the different protein
sources were determined by differences in
quantity supplied remaining after cach week.
Egg production was recorded throughout the
trial and on two consccutive days each weck,
cggs were collected for weighing. At the
conclusion of the trial, the birds were weighed.

Data collected were subjected to analysis of
variance using the model for complete
randomized design (Steel and Torrie, 1980).
Means  of response variables having a
significant F-test were further subjected to
Duncan’s multiple range test (Duncan, 1955),

RESULTS

The performance of the laying hens as
influcnced by the dietary treatments is shown
in Table 3. There was no difference in the
quantity of the basal feed consumed (P>.05).
However, more fish meal was consumed than
the othér sources of protein (P<.05). There
was no significant variation in the average
daily total (basal + protein supplement) feed
intake by birds fed the different protein
sources. ‘There was no significant effect of the
Lreatments on egg production, egg weight or
feed per dozen eggs (P>.05).  All the birds
used in the trial, including those fed the
commercial diet, lost weight, although birds
having access 1o blood meal as the source of
protein lost more weight than other birds
(P<.05). Although there was no significant
variation in overall mortality rate (P>.05), the
number of birds dying as a result of
cannibalism was higher in the group with
access to blood meal (P<.05).

There was variation in the weekly trend for
consumption of the basal feed, protein
supplements and total intake During the first
week of the trial, birds of all treatments
consumed comparable quantitics of the basal
diet (Figure 1).  The consumption of the
basal diet by birds having access 1o fish meal,
reduced drastically during the second weck
and thereafter increased to a peak by the fifth

week. On the other hand, birds having access
to soybean gencrally reduced the consumption
of the basal dict from the second week to the
end of the trial. The consumption of the basal
diet by birds with access to blood meal
increased up to the second weck and
thereafter decreased, although there was a
small increase between the third and fourth
week of the trial.

Consumption of the different protein
supplements was low in the first week of the
trial (Figure 2). There was a significant
increase in the consumption of fish meal
during the second week, reaching a peak at
the fifth week of the trial. There was a slight
decrease in the second week, f(ollowed by a
stcady increase in the consumption of
soybeans. Birds reduced their consumption of
blood meal from the first to second week of
the trial and thereafter rejected this protein
supplement.

Figure 3 shows the weekly trend in the
average daily intake of the total feed (basal +
protein supplement). While the average daily
feed intake of birds fed the commercial diet
remaincd relatively constant during the trial,
that of the birds having access to blood meal,
showed a trend stmilar to the basal intake.
Feed intake by birds having access to fish meal
and increased with increase in time period
from the first week of the trial. Total feed
intake by birds having access to soybean
followed a trend similar to intake of the basal,
but moderated by the gradual increase in
consumption of soybeans from the sccond
week of the trial.

DISCUSSION

The different protein sources had no
influence on the consumption of the basal diet,
which was essentially a source of cnergy,
minerals and vitamins for the bird There was
a definite preference by laying henz in this
trial for fish meal, compared 1o soybeans or
blood meal. This observation agrees with
earlicr reports (Cantor and Johnson, 1983;
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Average basal feed intake (g/hen/day).
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Fig. 1. Basal fced intake by birds on different proteir supplements plotted as a function of time from the beginning of the trial. * * fish meal;

- = soybeans 4 & blood meal.
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Average protein supplement intake (g/hen/day).
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Fig. 2. Protein supplement intake plotted as a function of time from the beginning of the trial. * *
A 4 blood meal.
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Average fecd intake (g/hen/day).
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Husscin e al, 1983) showing similar
preference for diets with fish meal than for a
control diet without fish meal. The preference
for fish meal could be associated with the fact
that it supplies both guantity and quality
protcin needed to compeasate for the protein
that was deficient in the basal diet. Although
birds having access to othar protein sources
had a similar problem of protzin deficiency in
their basal diet, consumpiion of blood meal
was low because thic protzn is not only
unpalatable, it is aio highly deficient in the
essential amino acid isoleucine (Scott et al.,
1982). The low consumpiion of soybeans
could be due possibly to residual trypsin
inhibitor in the beans.

The average daily intake by tirds having
access to the commercial Zeed, fish meal,
soybeans and blood mgal were 11.40, 15.71,
5.32 and 4.43g respectively. While the proicin
intake by birds having access to fish meal was
adequate for laying hens; those for birds fed
soybcans or blood meal were grossly
inadequate, compared to NRC (1984)
standards. The fact that 100 and 67% of the
mortality observed 11 >irds fed blood meal and
soybeans respectivzly wer: “ue 1o cannibalism
would suggest an attemp* by these birds to
compensate for the prozin deficiency in the
basal diet. Observations during the trial
revealed that cannibalism was initiated at the
time of oviposition with vent pecking.

The body weight loss by all the birds used in
this trial indicated that egg production was at
the expense of body reserves, although the
extent of body reserve depletion was higher
for the birds fed blood meal than for the other
groups. Calculated daily energy intake by
birds having access to the comercial diet, fish
meal, soybean and blood mez! were 0.85, 0.77,
0.57 and 0.56, MJ respectively. These are
suboptimal energy for laying hens (Scott et al.,
1982). Thus weight loss followed a trend
similar to the daily protein and energy intake.
Birds fed the commercial diet and those fed
fish meal tended to have similar egg
production and cgg weight shich were greater

than those of birds fed soybeans or blood
meal.

Analysis of the weckly intake of the basal
diet ant the different protein sources showed
that it tock at least a week for birds to assess
the cuality of their protein supplement and
respond aceordingly. For birds fed fish meal,
the recogriticn of a high quality protein was
accompanied -y a sharp increase in its intake.
On the other haad, birds fed blood meal on
recognizing the poor quality protein reduced
its intake and by the end of the second week
completely rejected this protein supplement.
In place of blood meal, birds in this group
resorted to getting protein from pen mates.
All the mortality in this group was due to
cannibalism which started in the third week of
the trial, shortly after the birds stopped
consuming the bloed meal. Although the
recognition of soybeans was followed by a
slight decrease in its consumption, there was a
subscquent increase in soybean intake, which
was not sufficient to mee: their daily protein
requirements. Here .gmn, dirds apparently
resorted 10 cannitaksr: as a means of getting
additional protein.

It is concluded - this study that laying
hens are ablz to diecern various protein
supplement, their reaction to the protein
supplements varied Jepe .ding on the quality
of the protein. Im this study, the order of
preference of the protein sources was fish
meal, soybeans and blood meal. It can also be
inferred from the present study that deficiency
of quality protein would predispose lvying
hens to cannibalisp.
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