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Abstract

Four dietary treatments differing in protein levels were compared to ascertain the protein

requirement of laying Japanese quail in a semi

-arid environment. One hundred and twenty quails

were randomly assigned to four treatments (T1 = 22%CP, T2 — 20%CP. T3 - 18%CP and T4 —
16%CP) in a completely randomized block design. Each treatment was replicated thrice with ten
quails cach. Feed intake, body weight gain, hen-day egg production, feed conversion ratio (FCR),
egg quality and haematological constituents were the response criteria.  The study lasted seven
weeks. Feed andwater were provided ad libitum throughout the experimental period No significant
(P>0.05) effect of dietary protein was observed Jor feed intake, average body weight gain, hen-day

egg production, FCR, dressing perceniage and huematological parameters.

Average body weight

was significantly (P<0.05) enhanced by high dietary protein. Egg weight and Haugh unit were

significantly (P<0.05) better for the groups fed the
egg production, albumen index, specific gravity,
(P>0.05) by dietary protein levels. The costs of
N259.26, N210.07, N252.44 and N263. 40 for T1,
about 20%CP is required in the diets of laying

Nigeria.

higher protein levels (20 and 22% CP). Hen-day
shell weight and percent shell were not affected
producing [ kg egg in the treatment groups were
T2, T3 and T4, respectively. It was concluded that
Japanese quail under a semi-arid environment of
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Introduction

The Japanese quail ( Coturnix coturnix Jjapownica)
which is now being bred for meat and egg
(Cooper, 1989) has the potential to serve as an
excellent and cheap source of animal protein for
Nigerians. According to NRC (1991), quails are
so precocious that they can lay eggs when hardly
more than five weeks old, and it is said that about
twenty of them are sufficient to keep an average
family in eggs all year round.

Currently, there is a dearth of information on
the nutritional requirement of the quatil in
Nigeria. Most of the diets used for feeding the

birds are based on requirements for temperate
tegions of the world. In the semi-arid region where
ambient temperature is usually high and relative
humidity is low (Alaku, 1982), it would be expected
that protein intake and its utilization by the
Japanese quail would be affected (NRC, 1984).

It is a known fact that dietary protein affects the
productive performance of poultry (NRC, 1984).
it has been reported by several workers that
dietary protein affects body weight, feed
conversion efficiency, egg production and
haemtology of Japanese quail (Zelenka, et al.,
1984; Annaka et al., 1993; Murakami ef al.,
1993a,b; Shrivastar et al., 1994; Ahmad et al., 1994).
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~-z objective of this study was to determine the
- ¥z:15 of varying dietary protein levels on the
-=-“ormance, egg quality, haematology and cost

- aroduction of Japanese quail as means of
:::ertaining their protein requirement in a semi-
.= 3 environment.

Materials and Methods

Zxperimental Site

~ne experiment was conducted at the University
-7 Maiduguri. Maiduguri fails within the semi-
zrid region of North Eastern Nigeria. This study
«was conducted in the University’s Teaching and
Research Farm. Maiduguri has an altitude of
334m above sea level and it is characterized by
a typical sub-sahelian weather with a short
duration of rainfall usually 3 to 4 months mostly
between July and October. The period from
March to June is extremely hot particularly
during the day averaging 40 to 45°C while the
night temperature range between 33 and 35°C.
The relative humidity during the period averages
35%. The ambient temperature during the
harmattan (December to February) could be as
low as 5 to 10°C.

Flock Management and Experimental Design

One hundred and twenty Japanese quails
{Coturnix coturnix japonica) were obtained from
the National Veterinary Research Institute
(NVRI), Vom, Plateau State. The birds were
brooded on deep litter and then transferred to
colony cages measuring 76 x 50 x 30 cm (L x B
x H) at four weeks of age, prior to the start of the
experiment. At six weeks of age, the birds were
assigned to four dietary treatments (T1 22% CP,
T2 - 20% CP, T3 — 18% CP and T4 - 16% CP)
of thirty birds each in a completely randomized
block design. The treatments were replicated
thrice. The experimental diets were formulated
with local ingredients (Table 1). Feed and water
were provided ad libitum throughout the seven
weeks of the experimental period.

R ———— e ]
Feed consumption, body weight, feed conversion
ratio, hen-day egg production, haematological
parameters, dressing percentage and feed cost
constituted the response criteria. Mean bocy
weights were recorded first at the beginning of
the experiment and weekly thereafter. Feed
consumption was recorded daily. Blood was
collected from five birds in each treatment at the
last week of the experiment from the jugular vein,
using a 23 gauge needle. These birds were
subsequently slaughtered and used to obtain the
dressing percentages of the carcass.

During the 7* week of study, eggs were collected
for determination of egg weight and egg specific
gravity, albumen index, Haugh unit, shell weight
and shell thickness. Eggs were collected twice
daily for two consecutive days in each occasion.
Eggs laid in the night were removed from the
cages the following morning to ensure that only
those eggs that were laid within the same time
were evaluated. The eggs that were gathered in
the late afternoon were refrigerated at 10°C over-
night and broken out the following morning.
Twelve eggs were randomly selected from each
treatment group for determination of the above
parameters. Individual albumen height and di-
ameter measurements were taken immediately
after eggs had been removed from the refrigera-
tor. The shell thickness was obtained from shell
with the membrane still intact and measured to
the nearest 0.01 mm using Goldcross micrometer
screw guage. Albumen height and diameter were
measured to the nearest 0.01 mm. Albumen in-
dex was calculated while Archimedes principle
was used for determination of the specific grav-
ity of the eggs (Hamilton, 1982). Haugh unit was
calculated from the formular given by Haugh
(1937). The proximate compositions of the ex-

perimental diets were determined according
to the methods outlined by AOAC (1980).
Energy values were calculated using the

formula of Ichhponani (1980). Data from
the study were subjected to Analysis of Variance

46



VYa rxingldietagg protein levels for laying Japanese quail
M M

(Anova) using a completely randomized block de-
sign and means which differed (P< 0.05) signifi-
cantly were separated using the least square dif-
ference (Steel and Torrie, 1980).

Results and Discussion
The mean weekly minimum and maximum
temperature of the poultry house recorded during

the experimental period were 26.4°C and 387,
respectively. These temperatures are above the
critical temperature range of 19-23°C for adult
quail (Cooper, 1989).

Table 1. Gross composition of experimental Diets(%)

T (22% CP)

T2 (20% CP)

T3 (18% CP) T4 (16% CP)

Ingredients

Maijze 46.54 50.92 54.75 58.24
Wheat bran 1551 16.97 18.25 19.41
Groundnut cake 15.33 12,72 10.02 7.39
Full fat soyabean [2.26 10.17 8.02 5.91
Biood meal 3.07 2.54 2.01 1.48
Beniseed 0.80 0.18 (.45 1.07
Bone meal 6.00 6.00 6.00 6.00
Salt 0.25 0.25 0.25 0.25
*Premix 0.25 0.25 0.25 0.25
Proximate composition _
Crude protein 2245 20.19 17.98 16.37
Crude fibre 4.47 4.50 4.54 4.60
Ether Extract F.25 8.00 6.80 6.10
Ash 10.26 11.97 9.79 10.81
Dry matter 95.50 95.20 96.50 97.08
** NFE 49.84 48.54 54.43 55.80

*ME Kcal/k

* Each 2.5 kg optimix vit/min.

premix contain

; vit. A 10,000,000 i.u, vit D

3 2,000 000 iu, vit E 10,000 iu,

vit. K 2000 mg, Thiamine (B,) 1500 mg, Riboflavin (B,) 400 mg,
mg, vit. B, 10 mg, Pantothenic acid 5,000 mg, Folic acid 500 mg, Biotin 20 mg, Choline chioride 200mg,
Antioxidant [25mg, Manganese 80g, Zinc 50g, Iron 20g, Copper 5g, Iodine 1.2g, Selenium 200 mg, Cobalt
200 mg. (Manufactured by Animal Care, Nigeria Ltd.).

Pyridoxine (Bs) 1500 mg, Niacin 15,000

* ME — Metabolizable Energy. ** NFE — Nitrogen free Extract.

Table 2 shows the results of some of the
parameters measured in the experiment.
Treatment effects were not significant (P>0.05)
for feed intake. This observation was in
agreement with reports of Crivelli et g/ (1982)
and Murakami et a/. (1993a) who observed no
significant effect of dietary proteins on feed
intake of Japanese quail. The overall mean
protein consumption per bird in treatments i
T2, T3, and T4 were 4.12g, 3.78g, 3.43g and -

2.94¢ protein per day, respectively. Allen and
Young (1980) reported that quails fed a corn-
soyabean basal diet appeared to require an intake
of about 3.5g protein/day. Although the overall
average daily feed intake recorded in this
experiment was below those earlier reported for
mature quail (Yamane e al., 1979; Arscott and
Pierson-Geoger, 1981), it was assumed that the
higher ambient temperatures of the semi-arid
region accounted for the smalier feed intake

- (Yamane et al., 1979).
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Table 2. Influence of dietary protein on productive performance of Japanese quail

- i-ameter T1 T2 T3 T4 SEM
(22%CP)  (20%CP) (18%CP)  (16%CP)

~-erage daily feed intake (g) 18.73 18.92. 19.03 18.35 0.19™
~erage weekly body weight /bird gy  161.00°  161.11*  156.82° 156.33°  1.14*
=-.2rage weekly body weight change 942 9.37 8.56 8.82 1.33N8
-rd (g)

=zn day egg production (%) 35.28 43.33 30.28 36.39 442"
“rassing Percentage (%) 66.02 61.57 64.05 60.08 1.62%
"=CR (Body weight) 5.30 4.73 5.24 486  0.65°°

7 2R (Egg Production) 11.68 9.13 10.52 13.00 0.61N

— FCR - Feed Conversion Ratio, SEM — Standard Error of Mean

* - Significant (P<0.05)
5 —Not significant (P>0.05).

-~-ails fed the higher protein diets (22 and 20%
-1 showed significantly (P<0.05) higher body
~zight than those fed the lower protein levels
.8 and 16% CP). There was, however, no
:atistical difference among the treatments for
-2dy weight change. Yamane et al. (1979)
-zported that low protein intake significantly
zzcreased body weight gain of the laying quail.
~:milarly, Allen and Young (1980) reported that
.5 and 19% CP did not support body weight as
-2% CP in the diets of laying Japanese quail.
-7 is important to note that body weight has been
-zported to be the single most important factor
controlling egg weight for young pullets
Summers and Leeson, 1983).

No influence (P>0.05) of dietary protein was
abserved among the treatments on FCR. This
zgrees with what Crivelli ef al. (1982) and
Murakami et al. (1993a) reported; that dietary
orotein level had no significant influence on feed
:fficiency when laying quails were fed diets with
different protein levels. The varying protein
evels had no effect (P>0.05) on hen-day egg
~roduction. This observation is consistent with
the report of Allen and Young (1980), which
stated that egg production was similar in
Japanese quail fed a basal diet of corn-soyabean
meal varying in protein level (16 — 22% CP).

Table 3 shows a summary of the effect of varying
dietary protein levels on egg quality of Japanese
quail in a semi-arid environment. Results of
the study showed that dietary protein levels have
significant (P<0.05) effect on egg weight. The
22% CP diet supported the production of heavier
eggs than the 18 and 16% CP diets. This
observation is in agreement with the report that
egg weight increases with increased dietary
protein (Arscott and Pierson-Goeger, 1981;
Crivelli er al., 1982; Annaka et al., 1993;
Murakami ef al., 1993b). Yamane ef al. (1979)
reported that a good quail egg should weigh
about 9.3g or more.

Haugh unit was significantly (P<0.05) affected
by dietary protein level. The group fed 22%CP
had superior Haugh unit value than the other
groups (20, 18 and 16%CP). However, it is
worth noting that none of the varying levels (16-
22% CP) of protein recorded Haugh unit lower
than the minimum value of 72 Haugh unit
required for a grade AA quality egg (North,
1978). This observation agrees with the report
of Kling et al. (1985) who showed that Haugh
unit was significantly affected by percentage
protein in the layer ration of Brown egg type
pullets.



Protein level had no significant (P>0.05)
influence on albumen index, shell weight,
percent shell and specific gravity. This is in
conformity with the reports of other workers
(Roland, 1980b, Uddin, 1991, Murakani et al.,
1993b)

The overall means for eggshell thickness showed
that quail fed 22%CP diets produced
significantly (P<0.05) thicker shell than those
- fed 18% CP. No specific trend was however

observed among the treatment means. This
supports the reports of Uddin ez al. (1991) and
Murakami et al. (1993b), which showed that

Varying dietary protein levels for laying Japanese quail
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shell thickness was not affected by dietary
protein levels.

Table 4 shows the results of the influence of
dietary protein on the haematological
constituents and blood chemistry of the Japanese
quail. The result showed no significant
(P>0.05) effect of dietary protein on all the
parameters measured. The red blood cell (RBC)
count, white blood cell (WBC) count and
haemoglobin (Hb) concentration values
obtained in this environment were within the
ranges for mature quail as earlier reported
(Atwal et al, 1964; Woodard et al., 1973;
Anon., 1980).

Table 3. Influence of varying dietary protein on egg quality
Treatment (CP)

Parameters 22% 20% 18% 16% SEM
Egg weight (g) 10.13* 9,51 8.92°  8.96° 0.24
Specific gravity 1.06 1.07 1.07 1.06 0.01
Haugh unit 85.61*  83.18"  83.31®  83.15° 0.69
Albumen index 0.18 0.19 0.14 0.16 0.02
Shell weight (g) 0.79 0.76 0.71 0.73 0.02
Percent shell (%) 7.80 7.99 8.00 8.16 0.16
Shell thickness (mm) 022 020  0.19 0.20% 0.01

—_—_——————

*b¢ Means in the same row bearing different superscript differ significantly (P<0.05)

SEM - Standard Error of Mean

Spent hens form an important source of poultry
meat in Nigeria, hence the need to study the
influence of dletary protein on carcass yield of
laying Japanese quail. However, no significant
effect of protein level was observed on dressing
percentages of the experimental birds (Table

2). This observation is similar to what Shrivastar

and Panda (1991) reported that although
dressing percent showed an increasing trend
with increased dietary protein level, it was not
statistically different in broiler quails. The
average dressing percentages observed in this
experiment are consistent with the reported
value of about 69.05% for an unselected line
of coturnix (Oguz et al., 1996).

The cost of producing 1 kg of each diet based on
prevailing market prices of feed ingredients at
the time of the experiment were N32.53, N31.06,
N29.84 and N28.85 for T1, T2, T3 and T4,
respectively. This observation is consistent with
the conclusion that the price of poultry feed is
directly related to its level of protein (Ubosi,

1986). The cost of feeding a bird under each
experimental diet were N29.85, N28.80, N27.82
and N25.94, while N259.26, N210.07, N252.44,

N263.40 were the cost of producing 1 kg of egg
for T1, T2, T3 and T4 respectively.
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~abbe 4. Influence of dietary protein on haematological constituents and blood biochemistry of Japanese

guail
Parameter T1 T2 T3 T4 SEM
(22%CP)  (20%CP) (18%CP) (16%CP)
S22 x 10°mm’ 5.04 4.88 5.25 5.05 0.39"
=0 X 10°mm’ 16.60 16.46 16.80 16.90 0.95™
+ o) 14.80 14.04 15.38 14.94 0.87"
27 %) 50.60 48.00 50.00 48.40 3.00™
M%) 29.33 28.81 29.57 30.17 1.14™
A THC( %) 29.46 29.18 30.76 31.04 0.97%
47 fento litre) 100.58  98.88 95.96 97.04 3.930%
~ =z protein (g/dl) 39.00 37.20 36.40 36.00 397"
e Calcium (mmol/L) 1.74 1.66 1.80 1.52 0.17%
= :sma Cholesterol (mmol/L)  3.34 3.64 320 3.42 0.21™
_* z3ma Glucose (mmol/L) 7.38 7.84 7.34 6.24 1.59™

$=M - Standard error of mean.

=%~ Packed cell volume

*.%"H — Mean corpuscular haemoglobin

“4"HC — Mean corpuscular haemoglobin concentration
~%\" — Mean corpuscular volume

- Not significant (P>0.05)

Conclusion
-z protein increased body weight and egg
z:znt of laying Japanese quail but had no effect
- -en-day production and haematological
.:=sutuents of Japanese quail in the semi-arid
zzme of Nigeria. In comparison with the other
—-::2in levels (22, 18 and 16% CP), 20% CP in
=: iiet tends to be the most profitable level of
zrzz2in inclusion for optimum performance. It
=== therefore be concluded that about 20% CP
: ~=quired in the diet of laying Japanese quail
3z semi-arid environment.

o~
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