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Abstract

Original Research Article

The present study was conducted in order to evaluate the effect of the substitution of wheat bran by maize bran on
quail production performances. For this purpose, 240 day-old unsexed quails of similar body weight (6.86+0.689)
were divided into 15 batches of 16 birds. 5 experimental diets (TO, T1, T2, T3 and T4) were formulated on the basis of
the level (0, 25, 50, 75 and 100% respectively) of substitution of wheat bran by maize bran and each was randomly
distributed to 3 batches in a completely randomized design with 5 treatments repeated 3 times each. At 7 weeks of age,
3 males and 3 females per batch were sacrificed for carcass analysis, data were collected on growth performances,
carcass characteristics, and some reproductive characteristics. The main results showed that regardless of sex, the feed
intake of the control treatment TO (845.72+18.18g), was significantly higher than the values of treatments T2
(731.16+4.93g) and T4 (801.83+11.34g) but was similar to T1 (826.72+38.60g) and T3 (814.16+19.81g). In males,
body weight ranged from 201.6+9.49¢g (T2) to 214.87+3.56¢ (T4) but did not differ significantly between treatments.
In females, the body weight of the control batch (225.32+4.07g) was similar to the other treatments. Only the neck,
gizzard, abdominal fat proportion relative to body weight were significantly affected by the substitution levels. The
characteristics of testes and eggs remained broadly comparable. It was concluded that maize bran can be used up to
50% as a substitute for wheat bran in the diet of quails in the growing and early laying phases.
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INTRODUCTION

The quail is a source of great interest in
Cameroon because of its many assets, including its
resistance to disease, the low production cost associated
with its small size (80 to 300g), its rapid growth and
relatively short life cycle that can reach 3 to 4
generations per year [1], its high egg production of 250
to 350 eggs per female per year [2, 3] as well as the
potential therapeutic virtues of these eggs [4]. As for
any other species, feed occupies the highest cost
position in breeding and can contribute nearly 70% of
the production cost [5]. As a result, the low incomes of
households make it difficult for them to purchase it on a
regular basis [6], hence the need to seek other ways of
reducing it. Given this shortage, it is necessary to find
alternatives to lower the cost of production, the use of
unconventional feed ingredients in animals is one of the
possibilities. In the northern part of Cameroon in
general, and in the Adamawa region particularly,

feeding habits lead the local population to process
maize before its consumption. As a result, maize bran is
obtained in quantities that are thrown away or used in
an anarchic way as animal feed. Well-treated and well-
packaged maize bran could be formally incorporated
into animal feed and would also contribute to the
valorisation of local by-products. The present work
aims to evaluate in quails, the effect of the substitution
of wheat bran by maize bran on: growth performance,
carcass characteristics, and some reproductive
characteristics.

MATERIALS AND METHODS
Presentation of the study area

The present study was carried out in
Ngaoundéré, capital of the Adamawa region located
between the 6th and 8th degrees North latitude and
between the 11th and 15th degrees East longitude. It
covers about 62,000 km? and belongs to the agro-
ecological zone known as the High Guinean Savannah.
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Climate is Sudano-Guinean, mild and cool,
characterized by two seasons: a rainy season (April to
October) and a dry season (November to March). The
average annual temperature varies from 23 to 25°C and
annual rainfall between 900 and 1500 mm with an
average annual humidity of 70% [7].

Animal material, experimental design and test
execution

A total of 240 day-old, unsexed quail with an
average body weight of 6.86+0.68g were divided into
15 batches of 16 birds in order to form comparable

batches on a weight basis. At 3 weeks of age, sex was
determined and 12 birds, (6 males and 6 females) were
selected per batch for the finishing phase. They were
housed at a density of 28 subjects/m2 in cages made of
wooden plank and wire mesh with a small mesh size to
accommodate the small size of the birds. Based on the
formula of a growth feed, five experimental diets (TO,
T1, T2, T3, and T4) of different levels of substitution
(0, 25, 50, 75, and 100%) of wheat bran by maize bran
were formulated. The percent composition and
calculated chemical characteristics of the experimental
diets are noted in the table below:

Table-1: Percent composition of experimental diets

Experimental diets
Ingrédients (Kg) TO(0%) | T1(25%) | T2(50%) | T3(75%) | T4 (100%)
Maize 60 60 60 60 60
Soybean meal 16 16 16 16 16
Wheat bran 5 3.75 2.5 1.25 0
Corn bran 0 1.25 2.5 3.75 5
Fishmeal 7 7 7 7 7
Bone meal 0.5 0.5 0.5 0.5 0.5
Shellfish meal 0.5 0.5 0.5 0.5 0.5
CMVA 5% Flesh 5 5 5 5 5
Peanut cake 5 5 5 5 5
Palm oil 1 1 1 1 1
Total 100 100 100 100 100
Calculated chemical characteristics (20MS) of the basic diet (T0):Crude Protein content
22%, Metabolisable Energy 3000Kcal, fat 4.47%, calcium 1.23%, Phosphorus 0.64%, Lysine
1.32%, Methionine 1.48%. CMVA: Concentrated Nitrogenous Minerals and Vitamins

Each of the 5 experimental diets was randomly
assigned to 3 batches in a completely randomized
design with 5 treatments repeated 3 times each. Water
and feed were distributed ad libitum throughout the
trial, birds from all batches benefited from similar
husbandry conditions.

Data Collection
Growth Parameters

Feed consumption: feed was weighed at the
beginning and distributed on a daily basis. The remains
of each experimental unit were also weighed every 7
days, using a 1g precision electronic scale, and
subtracted from the amount of feed distributed to obtain
the feed intake.

Body weights: at the beginning of the trial and
every 7 days thereafter, all animals were weighed on an
empty stomach in the morning between 8 and 10 a.m.,
using an electronic scale with a 500g capacity and 0.01g
accuracy. Weekly weight gain was obtained by

Weight of parts or organs (g)

calculating the difference between two consecutive
body weights.

Feed intake and body weight gain data were
used to calculate the feed conversion ratio by dividing
the feed intake by the weight gain for the same period.

Carcass Characteristics

At 07 weeks of age, 03 males and 03 females
per batch (09 males and 09 females per treatment) were
slaughtered for carcass evaluation by the Genchev and
Mihaylova [8] method. Data were collected on carcass,
liver, heart, gizzard, thigh, chest and wing weights.

Based on the collected data, the following parameters
were calculated:

Carcass weight = Body weight - (head + legs + blood +
feathers + viscera) weight

Carcass yield (%) = S2rcasswelght (), 1

Body weight (g)

x100

Relative weight of parts or organs (%) =

Body weight (g)
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Testis and Egg Characteristics

After quails had been slaughtered, testes were
collected and weighed together and separately using an
electronic balance with a capacity of 500g and 0.01g
accuracy. Subsequently, diameter and height were
measured using a digital caliper with a range of 150mm
and accuracy of 0.01mm. From the data collected, the
following calculations were made:

Shape index = Diameter /Height

. - Left testi ight
Weight ratio = ———— "8 (®)
Right testis weight (g)

x100

Testes weight (g) %100

Gonado-Somatic Index (%) = Body weight (8

At 7 and 8 weeks of age, eggs were collected
and counted. Using the preceding instruments, the
weight, diameter and height of the eggs were taken and
allowed us to calculate the shape index and the laying
rate according to the following formula:

Number of eggs laid

x100

Weekly laying rate (%) =

STATISTICAL ANALYSIS

Data were subjected to a one-factor analysis of
variance (ANOVA). When differences between
treatments were found, means were separated using
Duncan's test at the 5% significance level. IBM SPSS
Statistics 25.0 software was used for the various
analyses.

RESULTS
Effect of substituting wheat bran with maize bran on
growth parameters

Table-2 shows the effect of substituting wheat
bran by corn bran on the average quail production
performances at 7 weeks. It shows that the substitution
of wheat bran by corn bran reduced feed intake and the
significantly lower value was noted at 50% substitution

Number of females placed in reproductionx7

compared to the other substitution levels which were
comparable between TO, T1 and T3 on the one hand
and between T1 and T4 on the other hand.

Body weight and weight gain were also
comparable in males and regardless of sex, although
overall in the last case, there was a slight increase in the
values of these two parameters in treatments with maize
bran. In females, it was noted that corn bran substitution
resulted in no significant variation in body weight and
weight gain between the control and other groups,
although there was a slight increase at the 25 and 50%
substitution levels. Overall, the significantly lower feed
conversion ratio was found with the 50% substitution
treatment compared to other treatments that exhibited
comparable values.

Table-2: Average production performances at 7 weeks as a function of the experimental diets

Characteristics Production performances
Experimental Feed intake | Body weight | Weekly weight | Feed Conversion
diets (9) (@) gain (9) Ratio (9)
Females TO 225.32+4.07™° | 31.20£0.65% 3.90+0.12"
T1 230.02+3.95™ | 31.88+0.56" 3.80+0.22"
T2 232.35+2.88° 32.19+0.43" 3.24+0.05°
T3 222.27+10.4" | 30.81+1.45% 3.77£0.22°
T4 219.45+4.93% 30.36+0.76° 3.77+0.13"
Males TO 206.35+12.77° | 28.49+1.78° 4.24+0.23"
T1 208.50+11.39° | 28.84+1.64° 4.06+0.36"
T2 201.6+9.49% 27.71+1.45° 3.77+0.21°
T3 202.27+2.45° 27.93+0.38° 3.77+0.11°
T4 214.87+3.56° 29.74+0.48° 3.88+0.10%
Mixed TO 845.72+18.18° | 215.83+13.41° | 28.83+1.79° 4.07+0.25"
T1 826.72+38.60™ | 219.26+13.95" | 31.54+3.15° 3.93+0.31°
T2 731.16+4.93° 217.00+17.64° | 29.87+5.15% 3.50+0.31°
T3 814.16+19.81™ | 212.27+12.79° | 29.57+2.26° 3.98+0.28"
T4 801.83+11.34" | 217.16+4.67° 27.94+5.39% 3.82+0.12°
a, b, ¢ : on the same column and for the same sex, the values assigned with the same letter are not significantly different
(P>0.05).
Feed Intake treatments. In the finishing phase (4 to 7 weeks), feed

Figure-1 shows the evolution of feed intake as
a function of the experimental diets, and it appears that
in the starter phase, T2, T3 and T4 treatments were
similar and significantly lower than the other

intake of the T2 batch was significantly lower than that
of other batches. The same was observed over the entire
rearing period, where the control treatment also
presented the significantly highest feed intake.
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Fig-1: Weekly change in feed intake according to the experimental diets and growth phases.

Body weight and average weight gain

The weekly evolution of quail body weight
showed the same pattern regardless of the experimental
diet and sex (Figure-2). In males, there were no
significant differences in body weight regardless of
treatment. On the other hand, in females, with the
exception of week 7 where all values were comparable
regardless of the experimental diets, T2 treatment
generally induced significantly (P < 0.05) higher body
weight than T4 treatment although it was comparable to
the other treatments.

TO T1 T2 ——T3 T4

Live weight (2)

0 :.-I T T
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Weight gain decreased significantly
throughout the study. In males, with the exception of
week 6 where T2 treatment induced significantly (P <
0.05) greater weight gain, weight gain values were
always similar (P > 0.05). In females, weight gain
remained comparable between the control and other
treatments, although a slight increase was noted with
the 25 and 50% substitutions of wheat bran by maize
bran.

TO T1 T2 T3 —e—T4

Age (Weeks)

Fig-2: Body weight evolution of quails as a function of the experimental diets and age

Feed Conversion Ratio

Feed conversion ratio (FCR) increased
significantly in all treatments with age (Figure 3). At
the end of the starting phase, the significantly (P<0.05)
highest FCR (3.12+0.21g) was recorded with the
control group compared to treatment T3 (2.55+0.199)
which was the lowest, but similar to the values of the
treatments substituted at 25, 50 and 100% of wheat bran
by maize bran. At the end of the finishing phase, T3

treatment induced the significantly (P<0.05) highest
FCR value (5.60+0.22g) compared to T2 (4.41+0.24q),
which was also similar to the values of the control and
100% corn bran-substituted treatments. For the entire
growing period, the 50% substitution treatment induced
the significantly lower FCR compared to the other
treatments which also presented similar values for this
parameter.
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Fig-3: Evolution of feed conversion ratio as function of the experimental diets and growth phases

Carcass characteristics and relative weight of parts
and organs to body weight of quails at 7 weeks of
age

Carcass characteristics and relative weight of
parts to body weight are summarized in Table-3.
Carcass yield was similar (P > 0.05) in males at all
substitution levels. In females and regardless of sex, the
significantly lowest (P < 0.05) yields were overall
recorded with the control group (TO) compared to other
treatments which were otherwise comparable (P >
0.05).

The different substitution levels had no
significant effect on the proportions of chest, thigh and
back. Male wing proportions in TO and T4 were
comparable (P > 0.05) and significantly (P < 0.05)
higher compared to T1, T2 and T3 treatments. The
proportions of the neck of the control group were
significantly higher than those of the other batches,
which were otherwise comparable.

Table-3: Carcass characteristics at 7 weeks of age as function of the experimental diets

Characteristics Sex Experimental diets
(%BW)
TO (n=18) T1 (n=18) T2 (n=18) T3 (n=18) T4 (n=18)
Carcass Yyield Male 69.76+1.62% | 69.40+1.16° 72.50+2.52% 74.31+2.47° 72.37+4.47°
Female | 62.65+7.90*° | 74.56+5.41° | 72.28+5.71* | 72.09+6.36® | 72.36+2.55%
Mixed | 66.20+6.42° | 71.98+4.49% | 72.39+3.95" | 73.20+4.48" | 71.46+3.76%
Chest Male 28.47+2.45° | 27.27+0.42% | 28.16+2.68° | 27.79+0.36° | 28.79+2.32°
Female | 25.81+0.58° | 27.67+1.93% | 27.99+2.42° | 26.52+1.99° | 25.11+0.29°
Mixed | 27.14+2.15% | 27.47+1.27° | 28.08+2.29° | 27.16+1.45° | 26.84+2.59°
Thigh Male 16.66+2.33% | 15.91+0.79° | 16.00+1.16° | 15.17+1.25° | 15.47+1.68°
Female | 14.31+0.58° | 15.25+0.37%° | 14.63+0.96° | 14.38+1.10° | 14.95+0.52°
Mixed | 15.48+1.997 | 15.58+0.66° | 15.31+1.21° | 14.78+1.14* | 15.02+1.26°
Wing Male 6.46+0.46" 5.57+0.14° 5.60+0.23° 5.49+0.51° 5.82+0.41"
Female | 5.28+0.79° 5.32+0.49° 5.13+0.62° 6.02+0.77° 4.79+0.52°
Mixed | 5.87+0.86° 5.45+0.35° 5.37+0.49° 5.75+0.65° 5.36+0.62°
Neck Male 7.03+0.82° 4.37+0.36° 5.35+0.67° 5.15+0.38° 4.94+0.47°
Female | 5.95+0.30° 4.71+0.39° 4.90+0.23° 5.06+0.75° 4.64+0.64°
Mixed | 6.49+0.81° 4.54+0.39° 5.12+0.51° 5.11+0.53° 4.76+0.46°
Back Male 14.61+1.32% | 1352+1.15° | 13.54+0.86° | 14.37+1.66° | 13.96+2.22°
Female | 14.96+0.44° | 14.37+1.38% | 14.45+0.17° | 14.35+1.72° | 13.70+0.45°
Mixed | 14.78+0.90% | 13.94+1.22° | 14.00+0.75° | 14.36+1.51* | 13.66+1.49°

a, b, c: on the same line, values assigned with the same letter are not significantly different (P>0.05).

Organ Proportions

Relative weights of some organs as a function
of the experimental diets at 7 weeks of age (table 4)
shows that all experimental diets induced no significant
effect (P<0.05) on the relative weights of the heart and
liver regardless of sex. This is also true for the relative
weight of gizzard in females and regardless of sex. In

males however, the relative gizzard weights of the
100% corn bran substitute treatment were significantly
lower than those of the other treatments, which were
otherwise similar. The proportions of abdominal fat in
the males of the control group were significantly (P <
0.05) greater than that of the group fed a diet containing
100% corn bran, comparable to the other treatments
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Table-4: Relative weights of some organs as a function of the experimental diets at 7 weeks of age

Characteristics (%6BW) | Sex Experimental diets
TO(n=18) | T1 (n=18) | T2(n=18) | T3(n=18) | T4 (n=18)
Liver Male | 1.23+0.24° | 1.43+0.15° | 1.26+0.22% | 1.15+0.15% | 1.55+0.34°
Female | 1.58+0.30? | 1.41+0.27% | 1.27+0.04* | 1.53+0.41% | 1.14+0.07°
Mixed | 1.41+0.31% | 1.42+0.20° | 1.27+0.14° | 1.34+0.34® | 1.35+0.30°
Heart Male | 0.87+0.11% | 0.91+0.09° | 0.81+0.03* | 0.80+0.11%* | 0.88+0.12°
Female | 0.84+0.18% | 0.79+0.15% | 0.79+0.07* | 0.88+0.05% | 0.71+0.12°
Mixed | 0.85+0.13% | 0.85+0.13% | 0.80+0.05° | 0.84+0.09*° | 0.80+0.12°
Gizzard Male | 2.04+0.62° | 2.23+0.17" | 2.33+0.36" | 2.17+0.17° | 1.65+0.46°
Female | 2.35+0.10? | 2.28+0.30° | 2.43+0.22% | 2.45+0.08° | 2.35+0.23"
Mixed | 2.20+0.18% | 2.25+0.22° | 2.38+0.27% | 2.31+0.19* | 2.00+0.50°
Abdominal fat Male | 1.69+0.15° | 1.07+0.31%® | 1.49+0.60® | 0.98+0.39% | 0.84+0.45°
Female | 0.72+0.18% | 1.21+0.38% | 0.97+0.41% | 1.11+0.13* | 0.76+0.18°
Mixed | 1.21+0.55° | 1.14+0.32% | 1.23+0.54° | 1.05+0.27% | 0.80+0.30°

a, b: on the same line, values assigned with the same letter are not significantly different (P < 0.05).

115-124

Testicular characteristics as a function of the level of
substitution of wheat bran by corn bran

Testicular weights, left to right testicular
weight ratio, and testicular diameter relative to
experimental diets (Table-5) were not significantly
(P>0.05) affected. Although comparable, there was a
decrease in the gonado-somatic index (GSI) in
treatments T1, T3 and T4 compared to the control.
There was no significant difference (P > 0.05) in left
testicular height and mean testicular height with any of

the treatments. Treatment T2 induced significantly (P >
0.05) higher right testicular height values compared to
T3 comparable to the other treatments that were
otherwise comparable to each other. Treatments T1, T2
and T4 induced comparable shape index values for the
left testicle but significantly higher than the control
treatment. The control group induced significantly (P <
0.05) higher shape index values for the right testes
compared to T2 but similar to other treatments that
were otherwise comparable to T2.

Table-5: Gonad characteristics as a function of the experimental diets

Characteristics Experimental diets
TO (n=9) T1 (n=9) T2 (n=9) T3 (n=9) | T4 (n=9)
Testicular weith | Left | 2.39+0.05* | 2.27+0.57° | 2.67+0.17° | 1.55+0.62° | 1.85+1.08"
Right | 2.39+0.51% | 2.20+0.48° | 2.54+0.14* | 1.50+0.70° | 2.05+1.19°
Total | 4.79+0.57° | 4.47+#1.05° |5.21+0.31*° | 3.05+1.32° | 3.90+2.27°
Left/Right Testis weight | 1,02+0,20° | 1.02+0.03° | 1.05+0.01* | 1.05+0.09° | 0.90+0.00°
GSI 2,55+0,26° | 2.05+0.46° | 2.55+0.37° | 1.47+0.69° | 1.89+1.07°
Height Left | 12.75+4.14* | 21.32+1.01° | 22.52+0.18% | 19.72+3.34* | 19.42+5.27°
Right | 19.37+0.81%° | 21.59+2.71® | 23.50+0.80° | 17.92+3.32° | 19.20+2.64™
Mean | 20.81+0.46° | 21.46+1.86° | 23.01+0.31% | 18.82+3.33% | 19.31+3.96°
Diameter Left | 10.71+0.05° | 12.91+1.09° | 13.36+0.65" | 10.03+1.53* | 12.35+3.83"
Right | 13.63+0.53" | 12.48+0.33* | 11.87+0.27° | 10.74+0.37% | 12.75+4.14°
Mean | 12.17+0.29° | 12.70+0.38% | 12.62+0.46% | 10.38+0.95° | 12.55+3.99°
Shape index Left | 0.48+0.00° | 0.60£0.02° | 0.59+0.03° | 0.50£0.00* | 0.63+0.02°
Right | 0.70£0.00° | 0.58+0.08" | 0.50+0.00* | 0.61+0.09* | 0.65+0.12%

a, b: on the same line, values assigned with the same letter are not significantly different (P>0.05).

External characteristics of eggs as a function of
experimental diets

The effect of replacing wheat bran by maize
bran on external egg characteristics is shown in Table-
6. It appears that control treatment induced the lowest
egg-laying rate compared to other treatments and the
treatment that induced the highest egg-laying rate was
recorded with treatment T1 (30.5%). It was also found
that the egg weight of the treatment substituted at 50%
by corn bran induced egg weight similar to that of the
control group and T3 but significantly (P < 0.05) lower

than those of treatments T1 and T4. The same treatment
induced the lowest significantly (P<0.05) large egg
diameter value compared to treatment T4 but was
similar to treatments. Egg height in all substitution
levels was comparable to the control treatment,
however, the T2 treatment induced significantly lower
values than the T1, T3 and T4 treatments. Egg shape
index remained comparable (P > 0.05) between
treatments, although a slight decrease was observed
from the control batch compared to the other
treatments.
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Table-6: External quail eggs characteristics as a function of the experimental diets

Characteristics Experimental diets

TO T1 T2 T3 T4
Laying rate 22 30.5 24.5 30 26.5
Weight 11.1740.72® | 11.90+0.82° | 10.39+0.95% | 11.30+1.51% | 11.91+1.12°
Diameter 25.44+1.33® | 25.41+0.45® | 24.36+0.55° | 25.24+1.93%® | 25.68+1.61°
Height 30.91+1.31% | 31.75+0.71° | 31.89+1.38% | 31.78+1.87° | 31.89+0.88°
Shape index 0.82+0.05° | 0.80+0.02® | 0.80+0.02° | 0.79+0.05 | 0.80+0.05°

a, b: on the same line, values assigned with the same letter are not significantly different (P > 0.05).

DISCUSSION

Our study results showed that, with the
exception of treatment T2, which recorded the lowest
feed intake (FI), compared to the control batch, there
was a reduction in FI with the level of substitution of
wheat bran by corn bran. This could be explained by an
increasing unappetizability with the level of substitution
of wheat bran by corn bran. This eventual non-
appetibility could be justified by processing and storage
conditions that are not always optimal. Indeed,
according to Kiendrébéogo [9], unavailability,
inaccessibility and poor storage conditions of these by-
products are major constraints to their use in animal
feed. FI values obtained in the context of our study are
close to those obtained by Bobga [10] who noted an
increase in FI by substituting fish meal by cricket meal
in quail feed at 0, 15, 30 and 45% of but opposite to
those of Djitie et al., [11] who supplemented quail feed
with Moringa oleifera leaf powder (0, 1, 2 and 3%) did
not observe any significant difference, which could be
explained by the fact that Moringa leaf powder would
be palatable to these birds due to its high vitamin and
nutrient content [12].

The diets substituted with corn bran were all
comparable to the control treatment. Although there
was a slight increase in body weight with the level of
substitution in males, there was an increase in PV
between the control treatment and 50% substitution.
The high values of body weight recorded at T2 and T1
reflect optimal feed composition in females and males
respectively. In males, body weight increases with the
level of substitution of wheat bran by maize bran, which
is consistent with studies conducted by Dijitie et al., [13]
and Bensalah [14]. As with body weight, average
weight gain increased with the level of maize bran in
groups T1 and T4. This increase was significant in
females. The lowest values were once again recorded
with T4 treatment, several studies following the same
logic have shown that the more the protein level in the
diet is increased beyond a certain point, in animals in
the growth phase, this would most often have
undesirable effects on animal weight, both on protein
synthesis [15] and on hormonal balance [16], due to the
presence of high proportions of fiber [17].

In males and regardless of sex, the substitution
of wheat bran by corn bran induced a significant
reduction in the feed conversion ratio (FCR) compared
to the control. In females, it was also found that the use

of corn bran resulted in better food assimilation, which
was not the case in males. Overall, feed conversion
ratio values were higher in the control treatment and
regardless of sex, which could indicate poor feed
utilization (Djitie et al., 2015). Higher FCR recorded
for the control batches for the entire period, from 3.7 to
10.2 were noted in the work of Odunsi et al., [18] and
Attia et al. [19] as it was also noted in the work of
Odunsi et al., [18] and Attia et al., [19]. Lower FCR
between 2.72 and 3.32 were reported by Ghally and
Abd El-Latif [20]. According to Kanyinji and Moonga
[21], the increase in the FCR may be the consequence
of waste and its reduction may be related to an
increased fiber content. Indeed, the high FCR values
obtained during the last weeks of quail growth are
justified with the low weight gains and an increase in Fl
noted for the same period thus reveal the decrease in the
bird's ability to convert feed at the end of growth [2,
22].

Chest, thigh and back proportions were not
significantly (P>0.05) affected by the different levels of
substitution of wheat bran by corn bran. These results
are in contrast to the observations of Corréa et al., [23]
who reported that the proportion of wishbone increased
significantly with the protein level of the diet in female
quails. The low proportions of female versus male
wishbones in the present study are similar to that of
Bonos et al., [24] where the male's carcass yield at 42
days was reported to be higher (78.03%) than the
female's (72), 66%) and those of Alkan et al., [25] who
showed that at 42 days, carcass yield of Japanese quail
weighing 256 and 139 g respectively were 67.8 and
67.6%, but higher than those of Vali [26] who obtained
at 50 days a carcass yield of 61.81%. These variations
suggest that quail carcass yield would depend mainly on
the sex and age of the animals at slaughter.

Proportions of heart and liver to body weight
were similar between treatments, although there were
slight increases with the substitution rate. Similar trends
have been obtained by other authors [24, 27]; although
lower proportions (1.66 to 1.99%) were recorded by
Djitie et al., [13] as regards to the effect of crude
protein level on growth and carcass in quail (Coturnix
sp.) in the finishing phase in the Cameroon Highlands.
Overall, T2 treatment induced the relatively higher
gizzard proportions compared to the control group. This
observation is contrary to that noted by Attia et al., [19]
at 7 weeks of age in Coturnix japonica. Lower gizzard
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weights (2.23 to 3.59g) than ours were found by
Makinde et al., [28]. This result would be due to
hyperactivity of the gizzard in T2 treatment, which is
the grinding muscle that crushes food by grinding effect
allowed by its muscle power [29]. A difference in
gizzard proportion was observed in favour of the
females of the control batch compared to the males. It
may be related to a higher consumption of the food by
females in preparation for laying [30]. Relative
abdominal fat weights were found to be higher in T2
treatment than in the males of the control batch [29]. A
difference in gizzard proportion was observed in favour
of the females of the control batch compared to the
males. It may be related to a higher consumption of the
food by females in preparation for laying [30]. Relative
abdominal fat weights to body weight were similar to
those of the control group and the relative weight of
abdominal fat to body weight was relative and higher in
the T2 group. Lower abdominal fat to live weight ratios
(0.13%) were reported by Attia et al., [19]. According
to Lotfi et al., [31], abdominal fat is the largest adipose
tissue in chickens. Studies have reported a visible
increase in the size of subcutaneous fat in European
quail during migration, confirming that subcutaneous
fat is the main source of energy in migratory birds [31].
In fact, subcutaneous fat accounts for an average of
71.0% of total body fat in flying birds. Females develop
more rapidly and produce larger muscles and more
abdominal fat than males of the same age [31].

The present work showed that testicular weight
remained comparable overall regardless of the
substitution rate, although the highest was obtained with
the 50% substitution treatment. The weight of the left
testicle was almost always higher than that of the right
testicle. This is consistent with previous studies, which
found that the left testicle was, with few exceptions,
always higher in the majority of birds [2, 32]. Testicular
growth in the quails in our trial would be due to the
better proliferation of Sertoli cells in this treatment and
would result in an early attainment of sexual maturity.
Their increase in size results in the development of the
seminiferous tubes, which translates into a progressive
increase in testicular weight and volume [33].

Laying rate in females of T1 treatment batches
was 30.5% compared to 22% of the control batch and
could be due to a better functioning of the reproductive
system, feeds substituted at 25 and 75% would be better
indicated for reproduction at the beginning of laying.
The low production rate observed in this trial with the
T2 and T4 treatments could be due to a delay in the
beginning of laying compared to T1 and T3 treatments
or to the weight of females in these treatments as it is
well established that increased body weight in poultry
has a negative effect on fertility [2]. Egg laying rate
also varies between strains. It reaches 90% in Japanese
quail and 80% in Italian broiler breeders [34].
According to Hassan [35], the average laying rate of
Japanese quail is around 85%. The low laying rates

noted in our work are simply justified by the fact that
birds are at the beginning of their laying careers.

In our trial, first eggs and first songs were
observed with the females of treatment T2 at 6 weeks,
in contrast to the observations made by Hassan [35] at
50 days with his control batch. Sexual maturity in other
authors was observed between 60 and 62 days Odunsi
et al., [18]. The shape index was not significantly
influenced by different diets, all indices were close to
that of the control group (0.82). The shape index,
between 0.70 and 0.77%, can be estimated as an
optimal value in poultry Bensalah [14], but it should be
noted that youngest layers give the highest shape
indices and the most rounded eggs, which explains the
values obtained in our experiment which was conducted
during the first month of egg laying.

CONCLUSION
At the end of our study, the following
conclusions were drawn:

e 50% maize bran substitution induced an
increase of body weight and reduce feed
conversion ratio.

e Overall, diets substituted at 50% and 75% by
maize bran improved carcass yield and gizzard
proportions compared to the control. Other
carcass characteristics remain almost similar
between groups.

e 50% maize bran substitution induced an
increase in testicular weight and gonado-
somatic index, and 25% increase laying rate
and egg weight.

Well processed, maize bran can then be used as wheat
bran substitute and 50% seems to be more indicated for
growth and for sexual maturity in male while 25%
seems to be more.
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