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Abstract

A total of 600 quail chicks from 3 lines (White-W, Light Brown-Lb and Dark

brown-Db) were brought from Department of Animal production, Faculty of

Agriculture, Sallah-Aldein University, Erbil, KR-Irag. This work was conducted

at the Poultry Farm of Animal Production Department, College of Agricultural

Engineering Sciences, University of Duhok, Kurdistan region, Irag. The aim of

experiment was to investigate the productive performance of three quail lines

under Duhok region environment during 2016. The birds were reared in cages

and the feed was supplied manually and submitted ad libitum. The following

characters were studied during growth and egg production stages: Live body

weight (BW), body weight gain (WG), feed intake (FI), feed conversion ratio

(FCR), sexual maturity, egg weight (EW), egg number (EN), egg mass (EM),

mortality rate, fertility and hatchability. The main results from the present study

could be summarized as follow: BW trait was highly significant differed (p<0.01)

among the studied lines at 1, 2 and 3 weeks old; and was differed significantly

(p<0.05) at 4 weeks old, where brown lines surpassed white ones. Other traits

(WG, FI, FCR, EW, EN, EM, fertility and hatchability) didn't differ significantly

(p>0.05) among the studied lines at all studied ages. The lowest mortality rate

was recorded to Lb line (0 %). As conclusion, the Lb line had the best productive

performance.

Key words: Quail, Meat production, Egg production.
Introduction:
Quail birds are valuable resource for meat and eggs, in addition to resistance to hard environmental
conditions. Nowadays, different lines of quail are reared in Kurdistan region in order to provide the local
markets with delicious kinds of meat and eggs.
Rearing Japanese quail is consider as an economic method for egg production, due to their early sexual
maturity (35 days), high annual egg numbers (250-270 eggs), resistance perfectly to common poultry
diseases and more persistence for egg production with high level up to 1.5 years (Murakami and Ariki,
1998). Piao et al., (2004) studied two quail lines and its crosses, which were very small line (SS), random
bred population (RR) and their crosses (SR). They concluded that the differences in body weight (BW)
among three groups, were highly significant (p<0.01), and the RR quail was heavier than SS birds. The
SR crossbreds were intermediate between the two parental lines, and the weight of SR females at the age
of four or six weeks was a little above that of the average of the value of the parents. Rezvannejad et al.,
(2013) concluded that there were significant differences (p<0.05) between the means of weight gain
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(WG) in two Japanese quail lines. Drumond et al., (2015) studied the performance of four strains of
quails (L1, L2, L3 and L4) and their crosses, to evaluate the average daily feed intake (FI) and feed
conversion ratio (FCR) at 35 and 42 days old. They reported that there were significant differences in
both FI and FCR among the studied genotypes from hatch to 35 days of age. Hussen et al., (2016a),
stated that BW and FCR in Japanese quail are affected significantly by selection, while both WG and FI
are not. In another investigation conducted by Daikwo et al., (2011) on Japanese quail in tropical
environment (Nigeria). The author concluded that there is a significant correlation between hatching
chick weight and egg weight (EW). In an experiment conducted by Mabhipal et al., (2001) whose study
three quail lines (B, H and M) and their crosses, they found that the crosses surpassed significantly their
parents for age at first egg, egg number (EN) and EW. They concluded that the crosses and reciprocal
crosses recorded significantly (p<0.05) higher averages of both fertility and hatchability (95.5% and 70.9,
respectively) than their pure lines. Hussen et al., (2016b) concluded that EW trait in J. quail is responded
to selection.

The aim of experiment was to investigate the productive performance of three quail lines under Duhok
environmental conditions.

Materials and Methods

A total of 600 quail chicks from 3 lines (White-W, Light brown-Lb and Dark brown-Db) were brought
from Department of Animal production, Faculty of Agriculture, Sallah-Aldein University, Erbil. This
work was conducted at the poultry farm of Animal Production department, College of Agriculture,
University of Duhok, Kurdistan region, Irag, 2016.

Housing and rearing:

The healthy unsexed chicks from each line were distributed during the growth period (from 1-35 days
old) in cages (85X85X 85cm) with two replications for each. Then at 35 days old, the healthy birds were
sexed and redistributed on the cages as separate families (15 females and 8 males) having 18 replications
for each line (diallel cross design).

The birds were supplied with metal feeders and plastic drinkers. The house and the equipment were
thoroughly washed and disinfected. The lighting was supplied continuously in the first two days, and
then decreased 2 hr. /week, until 35 days old (which become 15 hr. lighting and 9 hr. darking at day).
The temperature inside the house was averaged (36° C) in the first week, and then it was decreased
gradually by 2 C° week, up to 8 weeks of age, using fans (Figure 1).
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Figure 1. Temperature (C°) and relative humidity (%) during the trial periods (wks.)
The feed was supplied manually and submitted ad libitum, which included three rations (Table 1); starter
(2900 ME/kg & 24 % CP) from 1 day to 21 days old, grower (2700 ME/kg & 22 % CP) from 22 -42
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days old and layer or breeder (2800 ME/kg &18 % CP) from 43 days to end of trial), respectively,
according to Lesson and Summers (2005).
Table 1. Rations and its chemical composition which were submitted to the quail chicks during the
experimental periods.

Ingredients % Starter Grower Breede_r
(0-4 wks.) (4-6 wks.) (6-end trial)
Yellow corn 40 50 60
Soya bean meal 44% 50 35 22
Wheat bran 3.4 7.2 4.7
Vegetable oil 4 3.5 2
Limestone 15 3 9
Dicalcium phosphate 0.8 1 2
Salt (Nacl) 0.2 0.2 0.2
Vitamins and Minerals 0.1 0.1 0.1
Total 100 100 100
Chemical composition:
ME / Kg diet 2850 2850 2737
Crude Protein % 26 21 15.7
C/P ratio 109.6 135.7 174.3
Standard C/P ratio 110 140 175
Ca+2 0.9 1.48 3.93
P 0.63 0.64 0.74

The Studied Traits:
The following characters were studied during the experiment:
Live body weight and body weight gain: Chicks body weight (BW) of each replicate within each line
were weighed (in gm.) weekly and individually from O up to 6 weeks of age, using a sensitive digital
balance (accuracy up to 1 gm.). The body weight gain (WG) was calculated by using the following
equation:

WG (gm.) = BW (at the second week) — BW (at the first week)
Feed intake and Feed Conversion Ratio: Feed intake (FI) of both growing and laying periods in each
cage was recorded weekly (in gm.) and the feed conversion ratio (FCR) was calculated using the
following two equations (Hussen, 2000):

1- For growing period:

FCR = (Feed intake during a certain period) / weight gain during the same period

2-For laying period:
FCR = (Feed intake during a certain period) / egg mass during the same period

Sexual maturity: The sexual maturity age of the birds within each line was determined by the age of
quail in which the egg production percentage was reached 50%.
Egg Production: The egg weight (EW) in gram and egg numbers (EN) were recorded daily, since the
first day of sexual maturity, the egg mass (EM) was computed within each line according to the following
equation:

EM (gm.) = (Egg number in a certain period) * (Average egg weight in the same period)
Fertility and hatchability: Eggs of each family (replication) within each line were collected separately
and stored in room with average 12.5 C°, for 7 successive days. Then all eggs incubated on 37.5 C° with
55-60 % relative humidity; for 14 days; and then, the temperature was decreased to 36.8 C° and relative
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humidity was increased up to 65-70 %, for the last 3 days of incubation. The fertility and hatchability
were calculated as following (Hussen, 2000):
Fertility % = (No. of hatched chicks + No. of dead embryo) / (No. of all incubated eggs) * 100
Hatchability % = [(No. of hatched chicks) / No. of fertile eggs] * 100
Statistical analysis:
The experiment was designed as CRD, and the collected data was analysed using SAS (SAS 9.1, 2010)
software via two models of GLM. The used GLM models were applied on all quantitative productive
performance as following:
Y ijkl = p + Li + Rj + eijk  (Model for period of 1- 0-35 days old)
Where: Y ijkl: The observations of the studied trait; p = Overall mean; Li: The fixed effect of line; Rj:
The effect of replication; eijk: Random error; i: line; j: Replication; k: individual (bird).
Y ijkl = u + Li + Sj + Rk + eijkl  (Model 2- for period of 36-49)

Where: Y ijkl: The observations of the studied trait; p = Overall mean; Li: The fixed effect of line; Sj:
The fixed effect of the sex; Rk: The effect of replication; eijkl: Random error; i: line; j: sex; k:
Replication; I: individual (bird).

The differences between the means were analysed using Duncan multiple range test (Duncan,
1955).
Results and Discussion:
I- Growth traits:
Body weight:
The effect of line on the body weight (BW) traits during the growth period is shown in table (2). It can
be noticed that the three lines are not significantly different at 0 and 5 weeks of age. This means that the
initial and final growing period weights in unsexed quail is limited by a certain body weight range, which
reflects the homogeneity in live weight for such birds.

Table 2. The effect of quail’s line on the body weight trait (gm.) at different ages.

Line White Light brown Dark brown _
Age (wk.) n=195 n=201 n=157 Sig.
0 7.09+0.07 7.02+0.07 7.23+0.08 Ns
1 30.94+0.34c 32.47+0.29b 34.34+0.34a **
2 70.66+0.47b 71.73+5ab 73.22+0.73a *ok
3 108.46+0.65b 111.4+0.71a 112.62+0.79a *ox
4 143.98+0.81b 146.98+0.9a 146.07+0.96ab *
5 167.96+£1.98 168.85+1.38 170.45£1.5 Ns

Ns = non-significant; *=significant at (p<0.05); **=highly significant (p<0.01); Values= (means = SE). Means having
different letters within each row differ significantly.

During the earlier growing periods, the quail birds showed significant differences between lines. At (1,
2 and 3) weeks of age, the Dark brown line recorded significantly (p<0.01) the highest BW (34.34, 73.22
and112.62 gm., respectively), While White birds recorded the lowest weights (30.94, 70.66 and 108.46
gm., at the same previous ages, respectively). Moreover, at (4) weeks of age, BW of Light brown quail
lines were significantly differed than others, but White birds remained the lighter line, and differed
significantly (p<0.05) compared to Dark brown and Light brown. This result is in an agreement with that
which was found by Chahil et al., (1975); Okamoto et al., (1982) and Gerken and Zimmer (1988) who
reported that in the breeding works, the parental lines were not much different in body weight.
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The general effect of line, sex and their interaction at 42 days of age on body weight for parent stock is
shown in table (3). The result showed that there was not any significant effect of line on body weight
trait at 42 days old. However, the body weight at 42 days of age was significantly differed (p<0.01)
between both sexes, where females recorded higher body weight (208.8 gm.) than males (163.5 gm.),
this result confirm that genetically, the quail males are lighter than females’ counterparts. This finding is
in agreement with the results of Baumgartner (1994) and Minvielle et al., (2000). With respect to the
interaction between line and sex, there was a significant (p<0.05) interaction, where light brown line
interacted with female gender to show the highest body weight at 42 day of age (205.9gm).
Table 3. The effect of line, sex and their interaction on quail’s body weight (gm.) at 42 days of age.

White Light brown Dark brown si
: n=138 n=138 n=138 g
Line
188.4+1.8 191.3+2.1 187.7+ 2.3 Ns
Male Female si
Sex n =144 n =270 g
163.5+1.1b 2088+1.1a **
Interaction White Light brown Dark brown Sig.
Male 166.9+1.8 164.0+1.8 1595+ 2.2 *
Female 199.8+ 1.7 205.9+1.8 202.8+ 1.9

Ns = non-significant; *=significant at (p<0.05); **=highly significant (p<0.01); Values= (means £ SE). Means having
different letters within each row differ significantly.

However and according to the Duhok equation for J. quail, that reported by Hussen et al., (2016
b), who found that the BW at 42 days old, should be equal (195.8 gm.), this result is true just for Lb line
(Coturnix coturnix japonica), While both W and Db lines didn’t contradict with Duhok equation, because
of higher male BW with lowest female BW in W line and vice-versa for Db line at 42 days old, which
confirms the interaction between the sex and line in such birds.
Weight gain:
Figure (2) illustrating weight gain trait during different periods of growth (0-5 weeks). The results
showed that there were not significant differences among studied lines for all studied periods. Moreover,
the weight gain generally increases from (1) day old up to (2) week of age, but it was almost constant
during the period from (2-3) weeks old in all lines then gradually decreases up to five weeks of age. The
weight gain during the periods from (0-1) and (4-5) weeks, were approximately the same. Knizetova

(1996) found that the selection for earlier live body weight in quail at (4) week of age resulted in the
improvement of weight gain.
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Figure 2. Weight gain (gm.) during the growing periods (wks.).
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Feed intake:
The results of feed intake represented in figure (3). The figure showed that the Light brown line consumed
(non- significantly) feed less than white and dark brown lines, during all trial periods (0-5weeks).
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Figure 3. Feed intake (gm.) during the growth periods (wks.).
Feed intake of Dark brown line during (0-3) weeks was the marginally higher than the other two lines.
On the other hand, the feed intake during the period from (3-4) week and the period from (4-5) week of
both Dark brown and White lines were the same. This finding is in agreement with the findings of Marks
(1993) who reported that there were no significant differences among different lines of quail for feed
intake.
Feed conversion ratio:
The result from figure (4) illustrates that there were insignificant differences in feed conversion ratio
among the three studied lines for all the studied periods. The lowest and the highest feed conversion ratio
was calculated during (0-1) and (4-5) weeks of age, respectively. Also, the FCR in White and Dark brown
lines during the periods from (0-1, 1-2, 2-3 and 3-4) weeks, were higher than that of Light brown line.
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Figure 4. Feed conversion ratio during the growth periods (wks.).
While during the period from (4-5) week, the Light brown line had higher value of FCR than other two
lines. Generally, feed conversion ratio during the growth period (0-5 wks.), resulted in (3.68, 3.34 and
3.47) for white, light brown and dark brown lines, respectively, these values were generally more than
the values that were reported by Marks (1993).
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I1- Egg production traits:

Egg characters:

Table (4) illustrating the effect of line on the age at sexual maturity and egg production characters (egg
weight, egg number and egg mass). As shown, there were insignificant differences among lines for sexual

maturity age.

Table 4. The effect of quail’s line on the age at sexual maturity and egg production characters for

2 weeks after maturation.

) Line Character White Light brown Dark brown Sig.
Trait n=90 n=90 n=90

Age at sexual ASM 36.83+0.17 37.67+0.21 37.17+0.48 Ns

maturity (days)

EW1 9.87+0.1ab 9.9+0.4a 9.74+0.6b *

Egg weight EW?2 10.17+0.43 10.12+0.5 10.06+0.3 Ns

AEW 10.02+0.24 10.01+0.26 9.9+0.02 Ns

ENW1 5.22+0.14 5.05+0.17 4.75+0.39 Ns

Egg number ENW?2 5.68+0.12 5.88+0.14 5.42+0.32 Ns

TEN 10.9+0.18 10.93+0.21 10.17+0.68 Ns

EMW1 51.65+1.39 49.99+1.65 46.27+3.84 Ns

Egg mass EMW?2 57.97+1.29 59.42+1.44 54.71+£3.22 Ns

TEM 109.00+1.82 109.33+2.01 100.65+6.76 Ns

ASM = Age at sexual maturity; EW1= Egg weight at the first week of production after maturation was completed;
EW2=Egg weight at the second week of production after maturation was completed; AEW = Average egg weight after
maturation was completed. ENW1= Egg number at the first week of production after maturation was completed; ENW2 =
Egg number at the second week of production after maturation was completed; TEN= Total egg numbers. EMW = Egg
mass during the first week of production after maturation was completed; EMW2 = Egg mass during the second week of
production after maturation was completed; TEM = Total egg mass. Ns = non-significant; *=significant at (P<0.05);
Values= (means + SE). Means having different letters within each row differ significantly.

White line reaches sexual maturity earlier than both brown lines. With regard to egg weight trait, it can
be noticed from Table (4) that Light brown line recorded the heaviest egg at the first week of production
and surpassed the Dark brown line significantly (p<0.05). This result may due to the late sexual maturity
of Light brown line birds. However, there were no significant differences among lines for average egg
weight, egg number and egg mass (Table 4) during the studied two weeks. Sakunthala et al., (2010)
reported a range of (42-56) days for age at sexual mathurity, they recorded the mean value of egg weight
was ranged from (11.7-12.3 gm.). Moreover, the result of egg number is in agreement with that obtained
by Saatci et al., (2006) and Khaldari et al., (2010) who found that an obvious increasing trend for mean
values of egg weight was from (9 — 12) weeks of age.

Feed Intake:

The histogram in figure (5) shows that the feed intake trend to increase from seventh week old (42 days)
to eighth week old (56 days) in studied lines with no significant differences (p>0.05) among them. Also
the Dark brown birds at 42 day consumed the highest amount of feed (242.1 gm.), followed by Light
brown (241.96 gm.), while White birds consumed the lowest amount (241.74 gm.), but at the eighth week
old (56 days), the White birds consumed the highest amount of feed (248.7gm.) compared to both brown
lines (247.96 gm. and 247.82 gm., for Light and Dark brown, respectively).
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Figure 5. Feed intake (gm. /week) during the period from (42-56 days).
Similar results were reported by Albino and Barreto (2003) and Barreto et al., (2007), who determined
that the feed intake for quail ranged from (210-231 gm. feed /bird/week). However, Mori et al., (2005)
observed average of 259 gm. of feed intake/bird/week at laying period. Moreover, Berwary et al., (2015)
stated that the feed consumed by Japanese quail birds during the period from 12-16 weeks of age was
(886 gm./ bird/week), and the quantity was raised up to 992 gm. / bird when quail birds were genetically
improved.
Feed conversion ratio:
Figure (6) represents feed conversion ratio for the first two weeks period of laying. From the statistical
point of view, there were insignificant (p>0.05) differences among the studied lines for FCR. It can be
observed that the feed conversion ratio of White, Light brown and Dark brown lines during the seventh
week were (4.68, 4.84 and 5.23) respectively, while in eighth week were (4.29, 4.17 and 4.53),
respectively.
However, the white line recorded the best one at seventh week compared to both brown lines. But in the
eighth week the Light brown FCR was the best followed by White line. These results are disagreement
with the results of Mori et al., (2005) who recorded feed conversion ratio an average (3.86) in different
genetic groups of meat-type quail.
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Figure 6. Feed conversion ratio during the period from (42-56 days.).
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Moreover, the feed conversion values for all lines were not within the normal range, which may due to
that the feed intake were not constant for all studied lines. However, Berwary et al., (2015) mentioned
that the FCR in Japanese quail birds (Light brown line) during the period from 12-16 weeks of age was
3.38, and it was decreased to 3.31, when the birds are genetically improved.

Mortality rate:

It can be noticed from figure (7), that the differences among the three lines were not significant. However,
the highest mortal percentage of quail lines were recorded in Db line (2.01%), followed by W line
(1.55%) and no any mortal bird was recorded in Lb line during the whole experimental period.
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Figure 7. Mortality rate (%) during the whole period in parent stock lines.

Generally, the Dark brown line may have the lowest immunity compared to other two lines. The results
of the present study are disagreement with the findings of (Consitantini and Panella, 1982; Shoukat et
al., 1988 and Vieira and Moran,1998) who reported that quails with higher body weight and which
hatched from heavier eggs showed less mortality rate than the small chicks which hatched from the
smaller eggs.
Fertility and hatchability:
Fertility and hatchability percentages are illustrating in figure (8). The results showed that the fertility
percentage in pure line families (W*W, Lb*Lb and Db*Db) didn't differed significantly (p>0.05) and
were (86%, 87% and 85%), respectively. In addition, the hatchability percentage in the same pure
families were differed insignificantly and had values of (88%, 89% and 90), respectively. However,
Murakami and Ariki (1998) found that fertility percentage was (88%) and hatchability percentage was
(75%) when the ratio of females per male was two to three. Shanaway (1994) and Khurshid et al., (2004)
reported hatchability improvement with an increase in eggs weight of Japanese quails.
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Figure 8. The effect of lines on fertility and hatchability percentages.
Conclusions:
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-Based on the overall performance, it can be concluded that the Light brown line (Lb) resulted in the
best productive performance either for meat yield or for egg production characters. So, the mentioned
line could be used as sire or dam in the breeding programs.

-But, the Dark brown line (Db), is very closely to its counterpart Lb, in most studied trait, in spite of
some fluctuations related to the performance. So, in case of unavailable Lb birds, it could be use Db line
as alternative.

-The quail White line is not bad for egg production traits.
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