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ABSTRACT

In two experiments, the performance of growing (day 1-6 weeks) guinea fowls,
given 20 and 22.5% dietary protein supplemented with graded levels of lysine, was
compared with control (25% protein) birds. Weight gain, feed conversion and
nitrogen retention were significantly (P.05) better in the control than other treat-
ments at both 4 and 6 weeks of age. There was no growth response to 0.05% lysine

supplementation in any of the diets.

Supplementation of the 20% protein diets with 0.5% lysine produced significant
(P.05) weight gains at both 4 and 6 weeks of age. However, sup lementation of
22.5% protein diet with 0.5% lysine produced significant (g’.OS) weight gains, only, at

6 weeks. Best performances were obtained when total

tween 1.6% and 1.8% of the diet.

etary lysine level was be-
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INTRODUCTION

The question of the protein requirement of
the growing guinea fowl has not been com-
pletely resolved. This is particularly so for
the starter period (hatch to 4 weeks).
Recommendations for this period ranged
from 22% (Auxillia, 1966) to 24% (Kari et
al., 1978) and 26% (Blum et al., 1975). Satis-
factory growth has alse been reported in this
bird, when given chicken broiler starters
(Soldevila, 1977 Oguntona; 1982).

Since sources of protein are often the
most expensive in poultry diets, a high
dietary protein requirement could translate
into high product costs. The recent interest
in guinea fowl consumption world wide
(World Poultry, 1986), requires that more ef-
ficient production methods be continually in-
vestigated. In this respect. Leclercq and

Blum (1977) investigated the possibilities of
reducing the protein requirements of guinea
fowls by supplementation with svathetic
amino acids during 4-8 and 8-12 weeks of
age. They observed that while lysine sup-
plementation could not partly replace
protein requirement during the 4-8 weeks
grower period, it would, during 8-12 weeks
finisher period.

Although protein requirement of guinea

. fowls is believed to be higher between hatch

and 4 weeks (Blum et al, 1975), their
response during this peried to low dietary
protein supplemented with lysine is mot
known. In the work presented here, guinea
fowls from day 1 to 6 weeks are given low
dietary levels of protein supplemented with
graded levels of lysirs and their perfor-
mance compared with those given a high
dietary protein. '
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MATZIRIALS AND METHODS

This study consisted of two experiments and
the experimental schemes for the two are
presented in Table 1.

Experiment 1

In the first experiment, three dietary
protein levels (20, 22.5 and 25%) were used.
The composition of the diets is shown in
Table 2. The 25%  protein diet served as the
control, while the 20 and 22.5% protein
diets, were respectively supplemented with
two levels (0.05 and 0.5%) each of synthetic
lysine to obtain a total of 7 dietary treat-
ments (Table 1).

One hundred and twelve day-old male
guineas (weight 21.7 = 1.1g), from the
University of Maiduguri flock, were divided
into seven groups of sixteen. Each group
was constituted into 4 replicates (4
birds/replicate) and allocated randomly to
one of the dietary treatments (Table 1). The
birds received standard broiler management
procedures in chicken broiler house that was
electrically heated during the first 4 weeks
(temperature 29°C to 24°C). From 4 to 6
weeks mean temperature of the room was
24.2 + 2.1°C. The poultry house received 24
hours continuous light with food and water
provided ad libitum. Body weight and feed
intake were determined weekly.

Table 1
Experimental Scheme: Protein, lysine levels and cost of experimental diets

Experiment 1 Experiment 2
No. Treatment Total Cost (N) No. Treatment Total Cost (N)
lysine (%) per kg iysine (%) per kg

18 20% protein 0.91 0.76 1. 22.5% Protein 1.26 0.88

2: 20% protein + 0.05% lysine  0.96 0.77 2. 22.5% protein + 1.41 0.91
0.15% lysine

3. 20% protein + 0.5% lysine  1.41 0.80 3. 22.5%protein + 1.56 0.94
0.30% lysine

4. 22.5% protein 1.26 0.88 4. 22.5% protein + 1.71 0.97
0.45% lysine

5. 22.5% protein + 0.05% lysine 1.31 0.89 S. 22.5% protein + 1.86 0.99
0.60% lysine

6. 22.5% protein + 0.5% lysine 1.76 0.98

7. 25% protein 1.58 1.12
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Table 2
Composition (%) of the basal ard control diets
Experiment 1 Experiment 2

Ingredient Diet 1 Diet 4 Diet 7 Diet 1 Diet 6
(Control) (Control)
Corn 61.75 57125 52.55 57.25 52.55
Soyabean Meal 29.00 31.00 34.20 31.00 34.20
Fish Meal 0.50 3.00 5.20 3.00 5.20
Vegetable Oil 5.00 5.00 4.80 5.00 4.80
Limestone 0.65 0.65 0.65 0.65 0.65
Defl. Phosphate 175 1.75 1.75 1.75 1.75
Common. Salt 0.40 0.40 0.40 0.40 0.40
Trace Mineral Mix" 0.05 0.05 0.05 0.05 0.05
Vitamin Mix? 0.25 0.25 0.25 0.25 0.25
Dl-Methionine 0.15 0.15 0.15 0.15 0.25
Sand® 0.50 0.50 - 0.50 0.15
100.00 100.00 100.00 100.00 100.00

Chemical analysis (calculated)
3.2 3.2 32 32 3.2
Protein, % 20.0 225 25.0 22.5 25.0
Lysine % 0.91 1.26 1.58 1.26 1.58
Methionine, % 0.46 0.55 0.57 0.55 0.57
Metyhionine, + Cystine, % 0.80 0.91 0.96 091 0.96
Arginine, % ’ 1.14 1.54 1.60 1.54 1.60

1 See Oguntona (1982) for content.

2 See Oguntona and Zubair (1988) for content.
3 Supplementary lysine (L-lysine, 98%) was at the expense of the sand in the diet.

Experiment 2

The second experiment was conducted 4
weeks after the conclusion of the first one.
Two dietary protein levels (22.5 and 25%)
were used. This time the 22.5% protein diet
was additionally supplemented with four
graded levels (0.15, 0.30, 0.45 and 0.60%) of
lysine, respectively, to give a total of six
dietary treatments (Table 1). ninety-six day
old guinea fowls (mean weight 24.1 + 0.9g.)
were divided into 6 groups of sixteen. Four

replicates (4 guineas/replicate) constituted
one group and one treatment was randomly
allocated to each group. Management and
feeding procedures were the same as
described for experiment 1. Body weights

- and feed intake were also measured weekly.

mortality was recorded whenever it arose.

Nitrogen retention determinations

In experiment 2, nitrogen balance studies
were conducted during 42 to 45 days as

m
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described (D’Mello and Lewis, (1970). After
final weighing on 42nd day, ten birds from
each treestment were transferred into
separate grower cages, which allowed in-
dividual feed intake measurements and total
faecal collection. Below each cage was
placed a plastic tray covered with weighed
aluminium foil and 500 mi. of 0.1IN H2S04.
Every 24 hours, during the 3 subsequent
days, the contents of each tray were trans-
ferred quantitatively into a homogeniser,
diluted to 1 liter and blended to an even con-

sistency. 15mi. subsample of the homogenate

was placed in kjeldahl flasks and the
nitrogen determined. The results were ex-
pressed as g. nitrogen retained/g. of nitrogen
ingested.

Statistical Analysis

The data in both experiments were sub-
jected to statistical analysis using the general
linear model procedure of the Statistical
Analysis System (SAS) in conjunction with
Duncan’s multiple range test (SAS, 1979).

RESULTS
Experiment 1

Summaries of liveweight, feed intake and
feed conversion ratio in experiment 1, are
shown in Table 3. At 2 weeks of age, there
was no significant difference in the
liveweight of birds given any of the 22.55 CP
diet (with or without lysine supplementa-
tion), and those given the highest dietary
protein (25%) level. At this age, the
hveweight of birds given any of the 22.5% CP
diets (treatments 1, 2 and 3) however, were
significantly (P<0.05) lower than birds on
treatments 4-7. At 4 weeks, control birds al-
ready had mean liveweight that was sig-
nificantly (P<0.05) higher than other
dictary treatments. Guineas on 22.5%
protein diet showed increased weight gain
with increased lysine supplementation, but
this was not enough to equal that obtained

for birds on control diet. Birds on the lowest
(20%) dietary protein also showed increased
live-welight response to lysine supplementa-
tion and the increase, in the case of treat-
ment 3 (1.41%) lysine), was enough to equal
(P0.05) that of treatment 4(i.e., unsupple-
mented 22.5% protein). The pattern of
liveweight at 6 weeks was different from that
observed at 4 weecks only with the highest
level of lysine supplementation of 22.5
protein diet (treatment 6). Unlike the perfor-
mance at 4 weeks, the birds on treatment 6
had mean liveweight, which was significantly
(P <0.05) higher than that for birds on treat-

ment 6(1.76%) was higher than that in treat-
ment 5. It was important to note that, al-

though dietary lysine in treatment 6(1.76%)
was higher than that in treatment 7(1.6%),
weight of birds on treatment 7 {(control) was
significantly higher at both 4 and 6 weeks of
age. In this experiment, feed intake and feed
conversion followed the same pattern as that
of liveweight gain. Treatment effects on mor-
tality were not significant.

Experiment 2

Liveweight of control guineas (treatment 6)
was significantly (P <0.05) higher than other
treatments from 4 weeks (Table 4). Sup-
plementation of the 22.5% protein diet with
lysine produced growth response at every
level of supplementation. This growth
response was significant (P<0.05) at every
level of supplementation at both 4 and 6
weeks. Cumulative feed intake data showed
no significant (P>0.05) differences in feed
consumption by guinea fowls on treatments
1 to 5. The birds on these treatments com-
sumed significantly (P <0.05) less feed tham
control guineas.

Nitrogen retention data also showed ims
creased response to lysine supplementati
of the 22.5% protein diet. There
gradual increases in nitrogen retention will
every increase in dietary lysine. it was &
0.60% (treatment 5) supplementary lysa
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Table 3
Summary of liveweight, feed intake and feed conversion of guineas in
Experiment 1
Dietary Treatment Liveweight (g) Feed Intake (g) g. Fegd/g. gain
Swhs  dwks 6wks 2wks 4wks Gwks 2wks 4wks Gwks

1. 20% protein 802°  1813° 30265 2001 44110 9415‘;‘: 333° 2745 321°
2. 20% protein + 0.05% lysine  85.6° 182.0°b 3183° 1917 409.9°b 930.6 294 253 3.10°
3. 20%protein + 0.5% lysine 836" 20117 38557 189.0° 44817 9°7.6° 3.01° 247 272°
4. 22.5% protein 9627 207.7° 3689° 19157 4833" 9616° 2.91;c 259 2.78°
5.  225% protein + 0.05 lysine 9642 209.87 380.‘7§ 21238 47207 9758° 285 z.ss°b 2.702
6. 22.5% protein + 0.5 lysine 9752 2204 4198°  2035° 450.82 981.5% 266° 2250 246
7.  25% protein 1012 23982 4379  19090° 4516° 421" 239%  208% 226°

SEM 2.00 325 517 1866 406 934 006 007 005
ab pgeans down a column having different superscripts are statisticaily different (P <0.05)

Means down a column having different superscripts are statisticalty different (P <0.05)
ac pgeans down a column having different superscripts are statistically different (P <0.01)
SEM = Standard error of estimate
Table 4
Summary depicting liveweight, feed intake, feed conversion and nitrogen
retention of guineas in Experiment 2
Dietary Treatment Liveweight {(g) Feed Intake (g) g. Feed/g. gain
2 wks 4wks 6wks 2wks 4wks 6wks 2wks 4wks O6wks

1 22.5% protein 533 1860° 3322°  1558° 4148% 902.1° 250‘; 2.50° 289
2. 225% + 0.15% lysine 86.80¢ " 188.0° 3384°  1530% 4100% 891.0° 233 2447 2.80°
3. 225% + 0.30% lysine 04673 1993 38055  1773% 40622 9012° 241° 230> 250°
4. 225% + 045% lysine 10022 2064% 3011%¢ 172937 4147 897.8° 201 223°  2420¢
5. 225% + 0.60% lysine 10062 2108° 4120° 15122 4163 9000°  190° 219° 236
6. 25% protein 11032 2487% 4518  180.0% 4289 930.0° 1942 188 215°

SEM 1.83 623 927 1400 1185 674 006 002 004

ab M feans down a column having different superscripts are statistically different (P<0.05)
s Means down a column having different superscripts are statistically different (P <0.05)

Mcans down a column having different superscripts are statistically different (P <0.01)
SEM = Standard error of estimate
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level, however, that nitrogen retention was
significantly (P<0.05) higher than in treat-
ment 1 (i.e; unsupplemented 22.5%
protein). This was still significantly
(P<0.05) lower than the nitrogen retention
birds on the control diet. The guineas on the
control diet also had the best feed con-
version, followed by guineas on treatment 5
(higher lysine supplementation). Except at
the lowest level of lysine supplementation
(treatment 2), there was increased feed con-

version response to lysine supplementation

of 22.5% dietary protein by guineas.

DISCUSSION

Studies on the response of guineas to dietary
protein are few (Blum er /a.,1975; Leclercq
et. al., 1975; Leclercq and Blum, 1977; Kari
et al, 1978; Hughes and Jones, 1980) and so
far there is no general agreement on the op-
timum dietary protein for guinea during the
first few weeks of life. There are divergent
views, not only on the level of starter dietary
protein, but also on the duration (0-4, 0-6 or
0-12 weeks) that this diet should be given
(Blum et. a/, 1975; Hughes and Jones, 1980;
Oguntona, 1982). The results of the present
study show that both 20% and 22.5% dietary
protein will not support guinea liveweight to
the same extent as a 25% protein diet. This
is in agreement with the results of Blum et
al. (1975), who recommended a protein level
of 25 to 26% up to 4 weeks of age.

Growth response of guineas on the lower
protein diet supplemented with lysine, sug-
gest that at 4 weeks, lysine in the 20%
protein diet (0.91%) was inadequate for op-
timum growth. Lysine supplementation to
1.41% at this stage produced livgweight that
was similar to that obtained for birds on
treatments 4, 5 and 6 (22.5% protein) in ex-
periment 1. This sugge.ts that at this age, a
high level of lysine is very important for the
guineas and that increased growth could pos-
sibly result by further increasing the sup-

plementary lysine, of the 22.5% protein diet.
Also, between 4 and 6 weeks, in experiment
1, a more rapid growth (143g/d) was ob-
served in guineas on treatment 6 as com-
pared to guineas on treatment 5 (12.1g/d)
and treatment 4(11.5g/d). This also suggests
supplementary lysine that is high enough
could be achieved, which will produce
weight gain similar to that of the control.

Results from experiment 2 show that this
cannot be achieved within the levels ex-
a.ained. Growth of Guinea on dietary lysine
level of 1.8% (10% more than in control
diet) was significantly (P<.05) less than
growth on the control. It is possible to &
clude, therefore, that for optimum grow.
during the first 6 weeks, the guinea fowl re-
quires between 1.6 and 1.8% dietary lysine.
This conclusion can be justified by the high
protein level found to be necessary for rapid
growth in this and other studies (Blumet. al.,
1975). High dietary protein by necessity con-
tains high amino acids (and lysine) content
and this study has shown that guineas
respond to high supplementary lysine. Also,
the inability of diet 5 (in experiment 2) to
support guinea growth to the same extent as
the control, suggests that dietary levels of
other amino acids are equally important. In
their studies, Leclercq and Blum (1977),
identified methionine as the limiting amino
acid for growth during 4 to 12 weeks of age.
They also observed that lysine supplementa-
tion could not partly replace protein, for
maximum guinea growth, during 4 to 12
weeks. Data on the cost of the diets per
kilogram have been included (Table 1) to
provide information on the economics of
supplementation with synthetic lysine. it is
evident from this, that, it is still cheaper to
make a diet of 22.5% crude protein supplé-
mented with 0.5% L-lysine than one of 25%
crude protein.

While the present study does not aim to
establish the exact lysine requirement of
growing guinea fowl, the results have
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demonstrated the nature of the response of
these birds to dietary supplementation of
lysine. It has shown that the range of dietary
lysine needed for optimum growth up to 6
weeks of age is between 1.6 and 1.8%, and
that, even at this level, a dietary protein of
22.5% is inadequate.
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