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ABSTRACT

Obijective: This research was conducted to determine the fattening performance of males from egg-type quails (Coturnix coturnix japonica) sorted as non-
breeding stocks after 35 days using three different finisher rations.

Material and Methods: Three different rations were used as finisher feed: cracked corn (CC), broiler chick feed (BCF), and cracked corn- broiler chick feed (1:1)
mixture (CC-BCF) for fattening 270 male quails. Quail fattening started with an average weight of 198 g and was carried out in cage pens with 3 replicates in
each group and 30 male quails in each replicate. Quails were weighed individually on the 5th and 10th (40 and 45 days of age) days of the experiment. When
the quails reached 45 days of age, some morphological traits were measured in a total of 135 quails, 15 randomly from each pen.

Results: The mean body weights of the CC, BCF, and CC-BCF groups at 40 and 45 days of age were determined 202.00, 227.21, and 222.81 g and 200.55,
231.79, and 229.04 g, respectively. While the CC group had the lowest fattening performance (P<0.01), the difference between the BCF and CC-BCF mixture
groups was insignificant (P>0.05). In terms of carcass ratio, the highest value (75.2%) was observed in the BCF group and the lowest value (73.6%) in the CC
group (P<0.05). The difference between the groups in terms of beak length, beak width, head length, head width, folding wing length, back length, tail length,
body length, shank length, shank width, and middle finger length was insignificant (P>0.05). The lowest mean in terms of breast width (32.9 mm) was observed
in the CC group, and the highest mean in terms of breast length (67.3 mm) was observed in the CC-BCF group (P<0.01). In terms of feed conversion ratio, the
CC group (9.24) had the lowest average (P<0.01), while the BCF (5.80) and CC-BCF groups (6.00) had higher average (P>0.05). According to the discriminant
analysis of morphological traitss, the average reclassification success of quails in different finishing feed groups was 79.1%.

Conclusion: The study results showed that a 5-day fattening period is sufficient for male quails from 35 days of age and that adding cracked corn as cheap
grain feed to expensive high-protein feeds during the finishing period can reduce feed costs by approximately 10-20% without causing any loss in fattening.
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Bitirme Doneminde Rasyona Kirik Misir llavesinin Erkek Bildircinlarda

Besi ve Moriolojik Ozellikler Uzerine Etkisi
0z
Amag: Bu arastirma, 35. gtinden sonra g farkl bitirme rasyonu kullanilarak damizlik disi olarak ayrilan yumurta tipi bildircin erkeklerinin (Coturnix coturnix
japonica) besi performanslarini belirlemek amaciyla yurittlmustar.

Materyal ve Metot: Bitirme yemi olarak kirik misir (CC), etlik civciv yemi (BCF) ve kirtk misir-civciv yemi (1:1) karigimi (CC-BCF) 270 erkek bildircinin besisi igin
ti¢ farkh rasyon kullaniimistir. Bildircin besisi, ortalama 198 g olarak baslatiimis ve her gruba ait 3 bélme ve her bélmede 30 hayvan tekerriir olacak sekilde
yuratilmastir. Denemenin 5. ve 10. (40 ve 45 glnlik yas) glinlerinde bildircinlar bireysel olarak tartilmistir. Bildircinlar 45 giinliik yasa eristiklerinde her
bolmeden rastgele 15 olmak lizere toplam 135 hayvanda bazi morfolojik 6zellikler belirlenmistir.

Bulgular: CC, BCF ve CC-BCF gruplarinda 40 ve 45 ginlik yasta canli agirliklar sirasiyla 202.00, 227.21 ve 222.81 g ve 200.55, 231.79 ve 229.04 g olarak
belirlenmistir. CC grubu en diistik besi performansina sahip olurken (P<0.01), BCF ve CC-BCF gruplari arasindaki fark 6nemsiz bulunmustur(P>0.05). Karkas
orani bakimindan en yiiksek deger (%75.2) BCF grubunda ve en disiik deger (%73.6) CC grubunda gozlenmistir. Gruplar arasinda gaga uzunlugu, gaga genisligi,
kafa uzunlugu, kafa genisligi, katlanir kanat uzunlugu, sirt uzunlugu, kuyruk uzunlugu, viicut uzunlugu, incik uzunlugu, incik genisligi ve orta parmak uzunlugu
ozelliklerinde farklar 6nemsiz bulunmustur (P>0.05). En dustik gégus genisligi (32.9 mm) CC grubunda ve en yiksek gogis uzunlugu (67.3 mm) CC-BCF grubunda
gozlenmistir (P<0.01). Yemden yararlanma orani bakimindan CC grubu (9.24) en dusiik orani alirken (P<0.01), BCF (5.80) ve CC-BCF (6.00) gruplari daha ylksek
ortalamaya sahip olmustur (P>0.05). Morfolojik 6zelliklerin diskriminant analizi sonuglarina gore bildircinlarin bitirme yemi gruplarina tekrar siniflandirma
basarisi %79.1 olmustur.

Sonug: Arastirma sonuglari, 35 giinden itibaren erkek bildircinlar igin 5 glinltk besi stresinin yeterli oldugunu ve bitirme déneminde pahali yliksek protein
icerikli yemlere kiyasla ucuz dane yem olarak kirilmis misir ilavesinin beside bir kayba neden olmaksizin yaklasik %10-20 kadar yem maliyetini diisiirebilecegini
gostermistir.

Anahtar Kelime: Bildircin, besi, misir, civciv yemi, morfoloji
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Fattening and Morphological Traits in Male Quails

INTRODUCTION

Since 2016, poultry meat has been the most consumed animal protein source in the world, with about
86% of it coming from chicken alone (Govoni et al. 2021). On the other hand, as the accessibility to food increases,
the demand for products obtained from alternative poultry species also increases (Boz et al. 2022). Quail, one of
the first alternative poultry species that comes to mind, has great potential for both egg and meat production
due to its traits such as requiring less space for rearing, resistance to diseases and adverse environmental
conditions, and reaching sexual maturity quickly (Ugar et al. 2020). Japanese quail (Coturnix coturnix japonica)
has a relatively fast growth rate compared to other alternative poultry species. Therefore, Japanese quails can
be used efficiently for meat production. Quail fattening usually takes 5-6 weeks. During this period, it is
recommended that quails be fed with high protein rations to promote rapid growth and weight gain (Serge-
Olivier et al. 2021).

Japanese quails show rapid body development from hatching and reach sexual maturity within 5-6 weeks.
It is critical to regularly monitor body weight and growth development and adjust feeding regimes according to
these parameters. The growth in Japanese quail is faster in the early stages of life. As quails approach sexual
maturity, their growth rate decreases, but they continue to gain live weight throughout fattening (Baumgartner,
1994; Naring et al. 2010). The excess males of quails reared for breeding or egg production are fattened and
reach slaughter age within 5-6 weeks (Alarslan, 2006). Quails are generally used as breeding stock in a ratio of
3:1 (female-male) and 2/3 of the male quails are separated as non-breeding stock (Erensayin et al. 2002; ipek et
al. 2004; Karousa et al. 2015). Fattening these males for meat production has the potential to provide significant
benefits in terms of reducing production costs, using resources efficiently, and generating additional income. In
quails, sexual dimorphism is unlike other farm poultry, the females have larger body than males. Male quails
remain at a lower in terms of live weight gain after the 4th week compared to female quails (Lukanov et al. 2021;
Ucar, 2024a). The fact that the differences in growth and development observed in male and female quails may
be due to muscle fibers, the structure of muscle bundles, and morphological differences (Kim et al. 2024) also
necessitates studies on morphological development in this species. The fact that almost all of the females are
reserved for egg production or breeding requires the fattening of the surplus males. Aiming to complete the
fattening process with the lowest cost and highest yield in the shortest time is important in terms of economic
efficiency. The feed ration used in fattening affects not only the live weight but also the morphology and carcass
yield (Van Der Ziel and Visser, 2001; Ozcan et al. 2021). On the other hand, the fattening capabilities of egg-type
quails are limited. In addition, sex determination based on feather color can be done at the earliest at 3-4 weeks
of age, which limits the remaining time for the fattening of male quails that are separated for breeding purposes.
The average body weight of egg-type quails at 35-45 days of age is 200-250 g and their feed conversion ratio is
3.5-4 (Lukanov and Genchev, 2018; Vargas-Sanchez et al. 2018; Abou-Kassem et al. 2019; Bayril, 2023). In Turkiye,
quails are generally raised for egg production rather than meat production (Ucar et al. 2020). Although it shows
relatively lower fattening performance compared to meat quail genotypes in meat production (Tavaniello, 2014),
the fact that excess males have to be separated as non-breeding stocks in egg-type quails requires questioning
the fattening performance capabilities of this group with cost-effective rations.

This research aims to determine whether there will be a negative effect on fattening by adding cracked
corn as a cheap grain feed to the ration at the end of the fattening period of male quail to reduce the costs. In
this research compared the fattening performance and some morphological traits of male quails, which were
separated as non-breeders after gender determination, at 35-45 days of age using 3 different finisher feeds.

MATERIAL and METHODS

A total of 270 male egg-type Japanese quail (Coturnix coturnix japonica) were used in the experiment. All
quails obtained from the incubation of eggs from the same batch were reared under the identical diet and
environmental conditions until 35 days of age. At the beginning of the experiment, the quails were weighed and
numbered individually, and randomly distributed into 3 groups, and fattening was started with similar weights.
In the study, 3 finisher feed groups were formed: cracked corn (CC), broiler chick feed (BCF), and a 1:1 mixture
of these two feeds (CC-BCF). Each finisher feed group had 3 replications and 30 quails in each replication. Quails
were fed with cracked corn (CC; 6% Crude Protein, 3100 ME kcal/kg, cost: 0.19 $/kg), broiler chick feed (BCF; 20%
Crude Protein, 2900 ME kcal/kg, cost: 0.34 $/kg), cracked corn broiler chick feed mixture (CC-BCF; 13% Crude
Protein, 3000 ME kcal/kg, cost: 0.26 $/kg).
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Feed and water were given to the quail’s ad-libitum. On the 5th and 10th days of the experiment (40th
and 45th days of age), individual live weights of quails were determined, and the remaining feed at the end of
the experiment was collected from the pens and weighed, thus calculating the feed conversion rate of each
group. The cost per unit live weight gain was calculated by multiplying the feed conversion ratio and the finishing
feed kg cost. When the quails reached 45 days of age, some morphological traits were measured in a total of 135
quails, 15 randomly selected from each pen. Within the scope of morphological traits, body length (cm), breast
width (mm), breast length (mm), beak length (mm), beak width (mm), head width (mm), head length (mm), back
length (mm), tail length (mm), shank length (mm), shank width (mm), middle finger length (mm) and folded wing
length (mm) were determined using a digital calliper. Morphological measurements were performed on the right
body parts of the quails by the same person, after the measurements were completed, the quails were
slaughtered, and carcass weight (g) and carcass ratio (%) were determined (Ugar, 2024b).

IBM-SPSS Statistics 20 package program was used for statistical analyses. One-way analysis of variance
(ANOVA) was used to compare live weight, carcass traits, feed conversion ratios, and morphological traits, and
the Duncan multiple range test was used to determine statistically significant group means (P<0.05). Discriminant
analysis was used in multivariate analyse.

RESULTS

Statistically significant differences (P<0.05) were found between the average live weights measured on
both the 5th day (40 days of age) and the 10th day (45 days of age) of quail fattening according to the finisher
feed groups (CC, BCF, and CC-BCF) (Table 1, Figure 1).

Table 1. Changes in live weight (g) of quails fed with different finisher feeds according to age*
Tablo 1. Farkl bitirme yemleri ile beslenen bildircinlarin yasa gére canli agirlik (g) degisimi*

Fattening Days (Quail Age Days)

Groups 0 5 10

(35) (40) (45)
Cracked Corn (CC) 197.31%%+ 2.79 202.00"+ 2.61 200.55* £ 2.54
Broiler Chick Feed (BCF) 198.71°+ 2.61 227.21°4+2.50 231.79°%4+2.43
Mixed (CC-BCF) 197.94°%+2.59 222.81°4+2.50 229.04°+2.45

*: Differences between means, shown with different lowercase letters in each column and different uppercase letters in each row, are statistically significant (P<0.05).

On the 5th and 10th days of feeding, the lowest live weight values were in the CC group (202.00 g and
200.55 g), and the highest values were in the BCF (227.21 g and 231.79 g) and CC-BCF (222.81 g and 229.04 g)
groups (Table 1). The difference between the CC-BCF and BCF groups within each age (5 and 10 days) was
insignificant (P>0.05), however the differences between the CC group and both groups were significant (P<0.05).
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Figure 1. Changes in live weight of quails fed with different finisher feeds
Sekil 1. Farkli bitirme yemleri beslenen bildircinlarda canli agirlik degisimi
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The differences between the average live weights determined on the 5th and 10th days of feeding in each
feed groups were insignificant (P>0.05), but significant (P<0.05) between feed groups. The BCF and CC-BCF
groups gained significant live weight compared to the initial weight of the study (P<0.05), no significant increase
was achieved in the CC group on days 5 and 10 compared to the initial weight (P>0.05, Table 1). In terms of feed
conversion ratio, at the end of the 10th day, the CC group (9.24) had the lowest mean, while the BCF (5.80) and
CC-BCF (6.00) groups were similar. The values determined in terms of cost-effectiveness in male quail fattening,
from best to worst, were observed in the CC-BCF (1.56 $/kg), CC (1.76 $/kg) and BCF (1.97 $/kg) groups,
respectively (Table 2).

Table 2. Values related to feed conversion ratio (FCR) and fattening costs*
Tablo 2. Yemden yararlanma orani (FCR) ve besi maliyetlerine iliskin degerler

CcC BCF CC-BCF
FCR 9.24 5.80 6.00
Feed Cost ($/kg) 0.19 0.34 0.26
Cost of 1 kg Live Weight ($)* 1.76 1.97 1.56

* Calculated by taking into account the performance of quail fattening between 35-45 days.

In terms of the effect of different finisher feeds on quail slaughter and carcass weight, the lowest values
were determined in the CC group (202.21 g and 150.28 g), and the highest values were determined in the BCF
(229.53 gand 172.58 g) and CC-BCF (233.26 g and 174.59 g) groups (Table 3). The difference between the groups
fed BCF and CC-BCF in terms of slaughter and carcass weight was not significant (P>0.05), but the difference
between both groups (BCF and CC-BCF) and the CC group was significant (P<0.05). In terms of carcass ratio, the
difference between the CC (73.62%) and BCF (75.20%) groups were significant (P<0.05), but the differences
between the CC-BCF (74.38%) group and other groups (CC and BCF) were statistically insignificant (P>0.05).

Table 3. Slaughter weight (g), carcass weight (g) and carcass ratios (%) of quails fed with different finisher feeds*
Tablo 3. Farkh bitirme yemleri ile beslenen bildircinlarin kesim (g), karkas agirhigi (g) ve karkas oranlari (%)*

Groups Slaughter weight (g) Carcass weight (g) Carcass Ratio (%)
Cracked Corn (CC) 202.21%+3.84 150.28°+ 3.08 73.62+0.38
Broiler Chick Feed (BCF) 229.532+3.59 172.58%+ 2.82 75.20°£0.35
Mixed (CC-BCF) 233.26%+ 3.89 174.59°+3.17 74.38%°+0.39

* Differences between means indicated with different letters in each column are statistically significant (P<0.05).

Beak length (mm), beak width (mm), head length (mm), head width (mm), folding wing length (mm), back
length (mm), tail length (mm), shank length (mm), shank width (mm), middle finger length (mm) and body length
(cm) of quails fed with different finisher feeds were not affected by the feed used (P>0.05). However, breast
width (mm) and breast length (mm) traits were significantly (P<0.05) affected by the feed used (Table 4). There
was no difference in the breast width between the BCF (35.37 mm) and CC-BCF (35.37 mm) groups (P>0.05), but
the mean of the CC (32.90 mm) group was found to be significantly lower than both groups (P<0.05). There was
no difference between CC (64.34 mm) and BCF (65.40 mm) in terms of breast length (P>0.05), while the CC-BCF
(67.30 mm) group had the highest mean (P<0.05).
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Table 4. Morphological traits of male quails fed with different finisher feeds*
Tablo 4. Farkli bitirme yemleri ile beslenen bildircinlarin morfolojik ézellikleri*

Cracked Corn (CC) Broiler Chick Feed (BCF) Mixed (CC-BCF) SEM P
Body Length (cm) 31.00 31.41 31.07 0.165 0.155
Breast Width (mm) 32.90° 35.37° 35.37° 0.409 0.001
Breast Length (mm) 64.34° 65.40° 67.30° 0.648 0.008
Beak Length (mm) 15.48 15.58 15.71 0.174 0.670
Beak Width (mm) 5.90 5.75 5.75 0.111 0.552
Head Width (mm) 14.92 15.28 15.01 0.175 0.302
Head Length (mm) 29.22 29.15 29.18 0.218 0.972
Back Length (mm) 87.61 88.91 89.99 0.988 0.253
Tail Length (mm) 47.55 49.50 48.45 0.759 0.182
Shank Length (mm) 26.70 26.08 26.31 0.286 0.302
Shank Width (mm) 4.34 4.39 4.41 0.570 0.681
Middle Finger Length (mm) 24.41 24.71 24.56 0.263 0.724
Fold Wing Length (mm) 106.38 107.33 108.18 0.684 0.195

* Differences between means shown with different letters in each row are statistically significant (P<0.05).

According to the discriminant analysis applied to the live weight and morphological traits of the quails
at 45 days of age, the reassignment success of the quails to their own group was 79.1% on average. The highest
correctly classification success was in the BCF and CC groups (82.2% and 82.2%), and the lowest classification
success was in the CC-BCF mixture group (71.1%). The first principal component explained 60% of the total
variation and the second principal component explained 30% of the total variation, and the highest
misclassification rate (Table 5) was observed the CC-BCF to BCF (26.7%) and BCF to CC-BCF (13.3%) groups.

Table 5. Live weight and morphological characteristics of quails fed with different finishing feeds
Tablo 5. Farkl Bitirme yemleri ile beslenen bildircinlarin canl agirlik ve morfolojik 6zellikleri

Estimated Group Distribution

Groups BCE CC-BCE cc Toplam
BCF 37 6 2 45
Number CC-BCF 12 32 1 45
CC 3 5 37 45
BCF 82.2 13.3 4.5 100.0
% CC-BCF 26.7 71.1 2.2 100.0
cC 6.7 11.1 82.2 100.0
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Figure 2. Scatter plots of quails fed with different finisher feeds according to their live weight and morphological traits.
Sekil 2. Farkli bitirme yemleri ile beslenen bildircinlarin canli agirlik ve morfolojik 6zelliklerine gére serpilme diyagrami

DISCUSSION and CONCLUSION

The live weight gain of fattened Japanese quail males after 28 days of age, feed consumption begins to
decrease after 35 days of age, the highest carcass yield is reached at 35 days of age, and the feed conversion rate
decreases rapidly after 42 days of age (Seker et al. 2007). In this study, the highest live weight gain was achieved
between 35-40 days, with increases in CC, BCF, and CC-BCF groups being 4.69, 28.50, and 24.87 g, respectively.
In the last five days, the CC group lost live weight (-1.45 g), while the BCF and CC-BCF groups gained only 4.58
and 6.23 g, respectively. The most appropriate slaughtering age for quails is 5-6 weeks, and quails slaughtered
during this period have higher carcass yields than quails slaughtered in the following weeks (Abou-Kassem et al.
2019). After this age, feeding costs also increase by approximately 75% (Walita et al. 2017; Pavlova et al. 2023).
The live weight gain in the 5th week of quail fattening corresponds to approximately one-fifth of the total live
weight. However, feed consumption in the 5th week is one-third of the total feed consumption (Alarslan, 2006;
Lukanov et al. 2021). Consistent with the above reports, the findings of this study showed that a short fattening
period of 5 days after 35 days of age is sufficient to produce male quail at the lowest cost.

Evaluating relatively cheap grain feed alternatives is important in reducing production costs (Baser and
Yetisir, 2007). In quail farming, as in other poultry animals, the biggest cost is feed, which constitutes
approximately 75-80% of the total cost (Cimrin and Tunca, 2012). Studies on the proportions of raw materials
that make up the ration to reduce this cost can yield positive results (Tufan and Bolacali, 2017; Abdel-Moneim et
al. 2020; Ozcan et al. 2021). In a fattening study conducted on quails with males and females together and males
and females separately (Kul et al. 2006), it was observed that keeping males with females increased sexual
activity, and this situation negatively affected live weight gain after 35 days of age. In this study, where male
quails were fattened separately from females, live weight increased in the first 5 days, and a decrease in live
weight gain was observed after 40 days of age. It can easily be thought that the main reason for this decrease in
live weight gain is the onset of sexual activity.

Morphological measurements performed in this study show that the development of the bone-skeletal
system in the egg-type quail males is largely completed by 35 days of age. Because at the end of the fattening
period (45 days of age), no significant differences were observed in other morphological traits related to skeletal
system except for the breast length and breast width, which were traits related to the amount of muscles in
quails fed with different finisher feeds. It can be said that after the age of 35 days, CC as a finisher feed is sufficient
to conserve bone and skeletal system when the Japanese quails are fed ad-libitum. However, as expected, it is
clear that higher protein finisher feeds (BCF and CC-BCF) than the CC group were needed for muscle increase
(meat production) at the end of the male quail feeding period.
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There is a limited number research in literature (Chimezie et al. 2022; Jubril et al. 2022; Tulobaev et al.
2012) used morphometric traits of quail focused on growth and development period. The evaluation of
morphological traits combined with multivariate analyses can provide new perspectives for a better
understanding parameters of growth and development. The discriminant analyses showed that there is a strong
effect on fattening and morphometric traits of male quails feeding by different rations at the finishing period.
Both of the ANOVA and discriminant analysis results show that for monitorization of the fattening period in quail
are sufficient as breast with and length traits.

In this study, it was determined that a 5-day-old quail fattening period was sufficient to provide live weight
gain from 35 days of age. In addition, it was determined that the groups fed with BCF and CC-BCF were similar to
each other in terms of live weight gain, carcass yield, and morphological development. On the other hand, the
fattening male quail after 35 days of age with a mixing of CC-BCF (1.56 $) instead of CC (1.76 $) and BCF (1.97 §)
in a short period of 5 days reduced feed costs by approximately 10-20%. When all the findings were evaluated
together, it is shown that there is no need to use relatively expensive high-protein contents in the fattening of
egg-type male quails after 35 days of age, and adding cheap grain feeds to the ration is a good alternative for
reducing feed cost in finishing period.

Acknowledgements: -

Data availability: Data will be made available upon reasonable request.

Author contributions*: All authors contributed equally to the preparation of the article.
Competing interests.: There is no conflict of interest between the authors in this study.

Ethical statement: The Animal Experiments Local Ethics Committee of Ankara University approved all
the procedures performed in these studies; Approval no: 2024-10-79.

Financial support.: -
Article description: This article was edited by Editor Cagri KANDEMIR.
REFERENCES

Abdel-Moneim AME, Sabic EM, Abu-Taleb AM, Ibrahim NS. 2020. Growth performance, hemato-biochemical
indices, thyroid activity, antioxidant status, and immune response of growing Japanese quail fed diet with
full-fat canola seeds. Tropical Animal Health and Production, 52, 1853-1862.

Abou-Kassem DE, El-Kholy MS, Alagawany M, Laudadio V, Tufarelli V. 2019. Age and sex-related differences in
performance, carcass traits, hemato—biochemical parameters, and meat quality in Japanese quails.
Poultry science, 98(4), 1684-1691.

Alarslan OF. 2006. Modern Bildircin Uretim ve Temel Besleme ilkeleri, Baski, Ankara, 2006
Baser E, Yetisir R. 2007. Tritikale ve kanatli yemlerinde kullanimi. Hayvancilik Arastirma Dergisi, 17(1): 19-24.

Baumgartner J. 1994. Japanese quail production, breeding and genetics. World's Poultry Science Journal, 50(3),
227-235.

Bayril T. 2023. Effects of dietary stevia and ginger extracts on fattening performance, organ weights and serum
biochemical parameters in quails exposed to heat stress. Journal of Animal and Feed Sciences, 32(2), 181-
188.

Boz MA, Erensoy K, Ucar A, Sarica M. 2022. Beg¢ tavuklarinda yerlesim sikhginin bliyiime, kesim ve karkas
dzelliklerine etkisi. Hayvansal Uretim, 63(1), 47-56.

Chimezie VO, Akintunde AO, Ademola AA, Aina FA. 2022. Principal component analysis of bodyweight and
morphometric traits in Japanese Quail (Coturnix coturnix japonica). Aceh Journal of Animal Science, 7(2),
47-52.

Cimrin T, Tunca Ri. 2012. Bildircin Beslemede Alternatif Yem ve Katkilarin Kullanimi. Journal of the Institute of
Science and Technology, 2(3), 109-116.

146



Fattening and Morphological Traits in Male Quails

Desouzard O. 2013. Diinya tavuk eti ticareti; zorluklar, gelismeler ve stratejiler. 2. Uluslararasi Beyaz Et Kongresi
Bildiri Kitabi, 1-16.

Erensayin C, Baser E, Aktan S, Kiiclikyilmaz K. 2002. Japon Bildircinlarinda Erkek Disi Oraninin Ureme Performansi
Uzerine Etkisi. Hayvancilik Arastirma Enstitiisii Dergisi, 12(1): 51-54.

Govoni C, Chiarelli DD, Luciano A, Ottoboni M, Perpelek SN, Pinotti L, Rulli MC. 2021. Global assessment of natural
resources for chicken production. Advances in Water Resources, 154, 103987.

ipek A, Sahan U, Yilmaz B. 2004. The effect of live weight, male to female ratio and breeder age on reproduction
performance in Japanese quails (Coturnix coturnix japonica). South African Journal of Animal Science, 34

2).

Jubril AE, Abubakar BY, Laura OB, Oyinlola KT. (2022). Evaluation of Body Weights and Morphometric Traits of
Quails Fed Different Levels of Crude Protein. In Conference Proceedings. Securing Animal Agriculture
Amidst Global Challenges, Jos, Nigeria.

Karousa MM, Souad A, Elaithy A, Elgazar EA. 2015. Effect of housing system and sex ratio of quails on egg
production, fertility and hatchability. Benha veterinary medical journal, vol. 28, no. 2:241-247.

Kim DH, Lee J, Lee B, Lee K. 2024. Research Note: Muscle hypertrophy is associated with reversed sexual
dimorphism in body size of quail. Poultry Science, 103(1), 103263.

Kul S, Seker 1, Yildirim O. 2006. Effect of separate and mixed rearing according to sex on fattening performance
and carcass characteristics in Japanese quails (Coturnix coturnix Japonica). Archives Animal Breeding,
49(6), 607-614.

Lukanov H, Genchev A. 2018. Fattening performance and slaughter traits in male Pharaoh Japanese quail.
Bulgarian Journal of Agricultural Science, 24(3), 476-479.

Lukanov, H., Pavlova, I., & Genchev, A. (2021). Effect of different fattening period duration on meat productivity
of domestic quails. Agricultural Science & Technology (1313-8820), 13(4).

Naring D, Karaman E, Firat MZ, Aksoy T. 2010. Comparison of non-linear growth models to describe the growth
in Japanese quail. Journal of Animal and Veterinary Advances, 9(14), 1961-1966.

Ozcan C, Cimrin T, Yakar Y, Alasahan S. 2021. The effects of dietary olive cake meal on fattening performance,
carcass and slaughter traits in Japanese quails (Coturnix coturnix japonica). Turkish Journal of Agriculture-
Food Science and Technology, 9(6), 1030-1036.

Pavlova I, Lukanov H, Genchev A. 2023. Effect of Fattening Period Duration on Meat Productivity of Domestic
Quiails from Different Productive Types. Poultry Science Journal, 11(2), 223-231.

SPSS, 1. 2011. IBM SPSS statistics for Windows, version 20.0. New York: IBM Corp 440.

Serge-Olivier KK, Mathieu B, Bi YBTD, Kamagate S, Angoué P. 2021. Influence of crude protein diet on growth
performance and some blood biochemical parameters of grow-ing male Japanese quail in Cote d’lvoire.
Journal of Scientific Research in Medical and Biological Sciences, 2(1), 10-18.

Seker 1, Bayraktar M, Kul S, Ozmen O. 2007. Effect of slaughter age on fattening performance and carcass
characteristics of Japanese quails (Coturnix coturnix japonica.). J.Appl. Anim. Res., 31:193-195.

Tavaniello S. 2014. Effect of cross-breed of meat and egg line on productive performance and meat quality in
Japanese quail (Coturnix japonica) from different generations. Univer-sity of Molise, PhD Thesis.

Tufan T, Bolacali M. 2017. Effects of dietary addition of synbiotic on the performance, car-cass traits, and serum
parameters of Japanese quails. Revista Brasileira de Zootecnia, 46, 805-813.

Tulobaev A, Alpak H, Bektemirova D, Turdubaeva A. 2012. Morphometric development and changes in the
growth and development dynamics of Japanese quail populations bred in Kyrgyzstan. Turkish Journal of
Veterinary & Animal Sciences, 36(4), 357-361.

Ucar A, Erensoy K, Sarica M, Boz MA. 2020. The effect of egg weight on hatching in Pharoah and Italian Japanese
quails. International Journal of Poultry-Ornamental Birds Science and Technology, 1(1), 18-23.

147



Karadas et al

Ucar A. 2024a. The Effects of Rearing Systems on Incubation, Egg Production and Quality Traits in Pharaoh Quails.
Turkish Journal of Agriculture-Food Science and Technology, 12(8), 1388-1395.

Ucar A. 2024b. The effects of stocking density on growth, morphological development, behavior, and welfare
parameters in pheasants (Phasianus colchicus). Tropical Animal Health and Production, 56(1), 18.

van der Ziel CE, Visser GH. 2001. The effect of food restriction on morphological and metabolic development in
two lines of growing Japanese quail chicks. Physiological and Biochemical Zoology, 74(1), 52-65.

Vargas-Sanchez RD, Torrescano-Urrutia GR, Ibarra-Arias, FJ, Portillo-Loera JJ, Rios-Rincén FG, Sdnchez-Escalante
A. 2018. Effect of dietary supplementation with Pleurotus ostreatus on growth performance and meat
quality of Japanese quail. Livestock Science, 207, 117-125.

Walita KZ, Tanganyika J, Mussah SR. 2017. Effect of sex, type of feed and age at slaughter on carcass yield

characteristics of Japanese quails (Cortunix Japonica) in Malawi. International Journal of Avian & Wildlife
Biology, 2(2), 50-53.

148





