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Abstract

This study was conducted to determine the effects of management system (a floor housing (FH)
versus a free-range housing (FRH) system) and dietary yeast autolysate (Saccharomyces cerevisiae) (1%
versus 2% dietary supplement) on the performance, slaughter and carcass characteristics of partridges
(Alectoris chukar). A total of 480 (240 for each management system) one-day-old male partridge chicks were
randomly allocated to a control group and the two dietary groups per production system, each containing 80
chicks. Each dietary group was then divided into five replicate groups of 16 chicks. The study lasted 112
days. In terms of growth performance, partridges reared under FRH management system had a lower
average daily live weight gain (ADG), a significantly higher feed intake (FI), and feed conversion ratio (FCR)
compared to the control group. However, partridges fed diets with yeast autolysate had a significantly higher
ADG, lower FI, and an improved FCR compared to the control group overall. The gizzard, leg, and wing
percentages of the partridges reared in the FRH system were found to be significantly higher than those of
partridges reared in the FH system, while the breast and abdominal fat percentages were found to be lower.
Dietary supplementation with yeast autolysate significantly increased the cold carcass yield and breast
percentage when compared to the control group, while wing and abdominal fat percentages were decreased.
In general, best performance was observed in the dietary supplementation group of 1% yeast autolysate in
terms of growth and carcass parameters. When considering the fact that partridges are gamebirds, that
housing poultry in cage production systems has been prohibited in recent years and that there are positive
effects associated with using yeast autolysate as a prebiotic, it is recommended that a free-range production
system should be used for partridge breeding, with the addition of 1% yeast autolysate to the diet of the
birds.
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Introduction

Partridges are found worldwide and in a variety of habitats, including forests, deserts and meadows.
There are about 94 species (Alectoris chukar, Alectoris graeca, Perdix perdix L., etc.) of partridges in the
world domesticated and wild, with 5 types of partridges known in Turkey. Among the species of partridges in
the world, the red-legged partridge, Alectoris chukar, is the best adapted for wildlife and commercial
production. This partridge species is also common in Turkey (Yilmaz & Tepeli, 2009; Wnuk et al., 2014).

Farmed gamebirds are wild bird species that are now being raised domestically for different purposes.
The partridge is one of the easiest gamebirds to farm. They are raised primarily for release for hunting;
secondly, for meat production and breeding (free-range or floor housing, etc.); thirdly, for release to increase
the natural population and to protect biodiversity; and fourthly, for recreational purposes (Yolcu et al., 2013;
Whnuk et al., 2014; Yamak et al., 2016).

Many different management systems are used in poultry production. In the majority of cases, the cage
production system is applied in order to reduce costs by making use of continuous expenses and to increase
the yield per poultry house via intensive breeding. However, it is established that the cage system leads to

URL: http://www.sasas.co.za
ISSN 0375-1589 (print), ISSN 2221-4062 (online)
Publisher: South African Society for Animal Science http://dx.doi.org/10.4314/sajas.v48i2.15



Bolacali et al., 2018. S. Afr. J. Anim. Sci. vol. 48 345

fear and stress, is a cause of welfare issues and limits many important behaviours in terms of physical and
mental health (Yenilmez & Uruk, 2016; Simsek et al., 2017). Although partridges have been reared
domestically in floor housing (FH) systems for many years, they are classified as “wild birds” when compared
to other poultry species. Consideration of the management or housing system is important for individuals
who consume gamebird meat, since the meat of gamebirds is more of a delicacy than that of domesticated
poultry and it is more light as a meal than that of wild birds. Gamebirds reared in a free-range housing (FRH)
system have more freedom of movement and, for this reason, have lower body fat percentages when
compared to domesticated birds and those reared in cage production systems. In addition, providing poultry
with free areas under managed conditions is an efficient method to obtain a flavour that is similar to the meat
of gamebirds reared in the wild. The use of FRH in production systems has become widespread in the light
of directives of the European Union, and due to consideration of the positive effects of the FRH system and
the negative effects of the FH system on production (Yamak et al., 2016; Yenilmez & Uruk, 2016; Simsek et
al.,, 2017). For instance, Yamak et al. (2016) found that partridges that were reared in a barn had higher
carcass parameters (except for wing percentage) than those reared in free-range systems.

Since the use of antibiotics in poultry diets to increase performance was banned in 2006 in European
Union countries, several studies have been conducted into the use of natural additives as alternatives to
antibiotics (Castanon, 2007). Therefore, numerous studies conducted in recent years have examined the use
of various yeasts and yeast-products in poultry diets, including inactive dry yeast, yeast culture, yeast
autolysate, yeast cell walls, and live yeast, as alternative natural growth and performance enhancers (Bonos
et al., 2010; Aydin & Aydin, 2012; Mousa et al., 2014). In particular, yeast autolysate, containing yeast cell
walls obtained from inactive yeast, is a prebiotic and a good source of nutrients, containing B-glucans,
mannan-oligosaccharides (MOS) that shift the gastrointestinal microflora balance towards beneficial
organisms, proteins, lipids, and chitin (Patterson & Burkholder, 2003; Nikpiran et al., 2013). Moreover, yeast
autolysate has performance-enhancing effects when used as a feed supplement for poultry (Bolacali & Irak,
2017). Khaksar et al. (2014) conducted a study, and found that using prebiotics in partridge diets reduced
the feed intake and back-neck percentage and increased the breast and intestine percentages.

The production of partridge has become widespread in recent years. Determining suitable breeding
systems for partridges and adding dietary prebiotics are important in terms of reducing economic losses
during the growth period and ensuring higher performance. However, studies conducted into various
breeding systems on the use of dietary supplementation with yeast autolysate as an alternative to antibiotics
and the effects of this additive on performance in partridges, are lacking. The aim of this study was therefore
to determine the effects of dietary yeast autolysate and different management systems on performance,
slaughter, and carcass characteristics in partridges.

Materials and Methods

This experiment was conducted at the Yuzuncu Yil University Wild Animals Conservation and
Rehabilitation Application and Research Center. All animal-use protocols were performed in accordance with
the guide of Application and Research Center and Directive 2010/63/EU of the European Parliament and
Council of 22 September 2010, on the protection of animals used for scientific purposes.

A total of 480 (240 in FH and 240 in FRH-system) one-day-old male chicks (Alectoris chukar) were
randomly allocated to a control group and two experimental dietary groups per production system, each
containing 80 chicks. Each dietary group was then divided into five replicate groups of 16 chicks. Cetin and
Kirikci (2000) reported that the optimal stock density for partridge raising was 600 cmzlpartridge. The chicks
of all the replicate groups for the floor housing (FH) system were housed in cages measuring 0.46 x 2.06 x
0.30 m in width, length and height, respectively (592 cm?chick). The chicks of all the replicate groups for the
free-range housing (FRH) system were housed in cages measuring 2.0 x 2.0 x 3.0 m in width, length and
height, respectively (2500 cmzlchick). At 56 days of age, 24-hour access was given to the chicks in the FRH
system to outdoor pens measuring 6.0 x 2.0 x 3.0 m, through a door measuring 0.60 x 0.60 m (7,500
cmzlchick). A 24-h light regime was applied at 1 - 3 days of age, which was reduced gradually to 14 h at 4 -
56 days of age; this light regime was continued until slaughter.

The yeast autolysate (InteWall, S. cerevisiae, NCYC R 625, Integro Food and Feed Manufacturing
Company, istanbul, Turkey) which was used as a prebiotic in this study, consists of 92% dry matter, 40%
crude protein, and 32% MOS and B-glucans. The study lasted 112 days. The partridges were initially fed a
prepared starter diet (weeks 1 - 8), followed by a grower diet (weeks 9 - 16) (Tablel). The raw nutrient
contents of the mixed feedstock used in the study were determined in accordance with AOAC (2000) in the
Laboratory for Animal Nutrition and Nutritional Diseases at the Faculty of Veterinary Medicine of Siirt
University. The basal diets were supplemented with yeast autolysate instead of wheat bran, at levels of 0%
(control), 1% (trial 1%), and 2% (trial 2%).The diets were offered ad libitum in mashed form and water was
available at all times during the experimental period.
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Table 1 Ingredient composition and analyzed content of nutrients of the diets used in the trial (starter diet:
days 1 — 56; grower diet: days 57 — 112)

Ingredients (%) Stqrter Gro_wer Nutritional content, DM Sta_rter Gro_wer
Diet Diet basis (%) Diet Diet
Yellow corn 47.00 45.00 Dry matter 90.10 89.90
Barley 4,95 15.40 Metabolic energy
Wheat bran 2.00 7.00 kcal/kg 2918 2732
Vegetable oil 1.90 0.50 MJ/kg 12.21 11.42
Soybean meal (48% CP) 37.50 28.00 Crude protein 25.05 20.10
Fish meal (64% CP) 3.50 - Crude fat 3.70 2.39
DCP 1.40 2.00 Crude fibre 3.00 3.68
Limestone 1.10 1.30 Crude ash 6.55 6.74
Salt 0.30 0.30 Calcium 1.08 1.10
Vit. min. prem.* 0.25 0.25 P 0.54 0.51
D-L Methionine 0.10 0.10 Na 0.18 0.15
L-Lysine - 0.15 Cl 0.25 022
Meth. + Cysteine 0.96 0.78
Lysine 1.25 1.17
Threonine 0.92 0.70
Tryptophan 0.28 0.30

DCP: dicalcium phosphate, CP: crude protein

*Supplied per kilogram of diet: 13.000 U vitamin A, 3.500 IU vitamin D3, 100 mg vitamin E, 3 mg vitamin K3, 3 mg
vitamin B1, 8 mg vitamin B2, 6 mg vitamin B6, 30 mg vitamin B12, 30 mg niacin, 8 mg calcium-D-pantothenate, 2 mg
folic acid, 70 mg vitamin C, 70 mg D-biotin, 200 mg choline chloride, 2 mg canthaxanthin, 0.75 mg apo carotenoic acid
ester, 120 mg Mn, 100 mg Zn, 90 mg Fe, 16 mg Cu, 1,5 mg |, 0.75 mg Co, 0.30 mg Se

The live body weight (LBW) (gram) of the chicks were recorded at hatching and then once weekly
throughout the study. Overall weekly net feed consumption was calculated by measuring the daily leftover
feed. Using this data, average daily live weight gain (ADG) (gram/day/bird), daily feed intake (FI)
(gram/day/bird) and feed conversion ratio (FCR) (gram/gram) were calculated.

Experimental chicks were randomly selected on day 112 (feed was removed 8 h before sampling)
after the LBW had been measured. A total of 180 partridges (90 FH and 90 FRH; 30 chicks randomly
selected from those with the closest-to-average LBW from each trial group of both management systems;
therefore six from each replicate group) were slaughtered.

The data were analyzed using a factorial model of the general linear model procedure in SPSS
software (SPSS evaluation version 23.0; IBM Corp., Armonk, NY, USA). The interaction of production
system and feed supplementation on live weight, ADG, FI, FCR, slaughter and carcass weights/percentages
were determined using the PROC GLM procedure. The model used was:

Yijk =ud+PSi+ FS]'+ (PS X FS)ij + Sijk

Where: Yj,is the response variable (live weight, ADG, FI, FCR, slaughter and carcass weights/percentages);
M is the overall mean common to all observation;
PS; is the effect of production system (floor housing, free-range housing);
FS; is the effect of feed supplementation (0%, 1%, 2%);
(PS x FS); is the interaction of production system and feed supplementation; and
Eii is the residual error.

Statistical significance was set at P £0.05. Differences within a significant effect were separated using
Duncan's Multiple Range Test.
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Results and Discussion

The poultry reared under FRH system have access to the outdoors and they can therefore consume
grass, insects and worms in addition to their diets. Furthermore, access to the outdoors in this production
system may play a role in the increasing the performance of poultry that is not completely domesticated, for
example partridges, thereby improving animal welfare and reducing stress (Fanatico et al., 2005; Yamak et
al., 2016).

Hatching weights were 14.70 g and 14.80 g, 14.86 g and 14.70 g, and 14.77 g and 14.75 g for the
control, trial 1%, and trial 2% groups in the free-range and cage management systems, respectively. The
LBW results for birds fed different levels of yeast autolysate and for the different management systems, are
|nd|cated in Table 2. The LBW of the partridges reared in the FH system were, at all time points (except for
the 14™ day), higher compared to those reared in the FRH system (P <0.05). Dietary supplementatlon W|th
yeast autolysate increased the LBW when compared to the control group on the 28" (P <0.002), 42™ P
<0.000), 84" (P <0.023), 98" (P <0.002), and 112" (P <0.000) day across both production systems. These
results were consistent with the results of a study conducted by Bolacali & Irak (2017), reporting that adding
yeast autolysate to quaildiets increased their live weights. The highest LBWs were determined in the trial 1%
and 2% groups reared in the FH system. The interaction between production system and feed
supplementation had no effect on LBW at any age.

Table 2 Effects of production system (PS) and yeast autolysate supplementation (FS) on the live body
weights (g) of male Alectoris chukar at different time periods

Groups 14™day 28" day 42"™day 56"day 70"day 84™day 98"day 112" day
Control 45.64 11415 193.89  288.68  370.60  436.14 486.99 510.71
Free-range  Trial 1% 45.80 118.46 20821  297.60  368.39 45429  499.10 525.80
Trial 2% 45.18 116.35  204.10  297.05 37291  446.20 49577  524.00
Floor Control 44.65 117.05  206.03  302.19 38201 45460 501.95 524.81
Trial 1% 45.93 119.32  211.73  310.78  392.39  465.64 518.77 544.15
Trial 2% 46.41 120.75 21043  301.27  397.49  471.90 519.66 541.61
SEM 0.44 0.93 1.97 4.58 6.57 5.59 4.08 3.12
Production System (PS)
Free-range 45.54 116.32  202.07 29444 37063 44554  493.95  520.17
Floor 45.66 119.04  209.40  304.74  390.63  464.04 513.46  536.85
SEM 0.25 0.54 1.14 2.65 3.79 3.23 2.36 1.80
Feed Supplementation (FS)
Control 4514  115.60° 199.96° 29543  376.31 44537 494.47° 517.76°
Trial 1% 45.87 118.89% 209.97° 304.19  380.39  459.96° 508.94® 534.98°
Trial 2% 45.79 118.55% 207.27%  299.16 385.20  459.05° 507.71* 532.80°
SEM 0.31 0.66 1.39 3.24 4.65 3.95 2.89 2.21
Source of Variation
PS 0.729™  0.001**  0.000**  0.010*  0.001**  0.000** 0.000***  0.000***
FS 0.213™  0.002**  0.000** 0.176™  0.410™  0.023*  0.002**  0.000***
PSxFS 0.055™  0.181™ 0.100™ 0.523"™  0.534™  0.448™ 0556™ 0.769™

@ Means in the same column with different superscripts differ significantly (P <0.05) according to the Duncan test

"S Not Significant (P >0.05), * P <0.05, ** P <0.01, *** P <0.001, SEM: standard error of means.

The growth performances of partridges raised in the different production systems and feed
supplementation groups are presented in Table 3. The ADG over the complete study period (4.43 - 4.73
g/day/bird) was similar to the results reported by Arslan (2004), lower than the results reported by Yamak et
al. (2016) and higher than those reported by Khaksar et al. (2014). The interaction between production
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system and feed supplementation had no effect on ADG during the starter, grower, and overall periods. The
highest ADG was detected in the trial1% group in the FH system during the starter and overall periods, and
in the trial 2% group in the FH system during the grower period. Dietary supplementation with yeast
autolysate therefore increased ADG significantly during the grower and overall periods (P <0.042). The best
performance was in the trial 2% group during the grower period (P <0.046), and in the trial 1% group during
the overall period (P <0.000). In terms of production system, the best ADG performance was determined in
the chicksreared in the FH systemduring the starter (P >0.008) and overall (P >0.000) periods.

Table 3 Effects of production system (PS) and yeast autolysate supplementation (FS) on the daily live
weight gain (g/day/bird), daily feed intake (g/day/bird) and feed conversion rate (g/g) of male Alectoris chukar
at different periods (mean)

Starter period Grower period Overall period
Groups (from 1% to 56" day) (from 57" to 112" day) (from 1% to 112" day)
ADG FI FCR ADG FI FCR ADG FI FCR

Control 489 2427 496 4.05 39.53 9.77 4.43 31.90 7.21
Free-range .

Trial 1% 505 2371 471 4.14 39.45 9.57 4.56 31.58 6.92

Trial 2% 504 2372 471 4.16 39.36 9.47 4.55 31.54 6.94
Floor Control 513 23.80 4.65 3.98 38.98 9.83 4.55 31.39 6.89

Trial 1% 529 2354  4.46 4.17 38.72 9.30 4.73 31.13 6.58

Trial 2% 512 2330 4.56 4.29 38.71 9.05 4.71 31.01 6.59
SEM 0.08 0.11 0.07 0.08 0.24 0.19 0.03 0.11 0.05
Production System (PS)

Free-range 499 2390 4.79 4.12 39.45 9.60 4.51 31.67 7.02

Floor 518 2355 455 4.15 38.80 9.39 4.66 31.18 6.69
SEM 0.05 0.06 0.04 0.05 0.14 0.11 0.02 0.06 0.03
Feed Supplementation (FS)

Control 501 24.04* 480° 4.01° 39.26 9.80% 4.49°  31.65*  7.05%

Trial 1% 517 23.62° 458" 415" 39.08 9.43*  465*° 31.35° 6.75"

Trial 2% 508 2351° 4.64° 423 39.04 926" 463* 31.27° 677"
SEM 0.06 0.08 0.05 0.06 0.17 0.14 0.02 0.08 0.03
Source of Variation
PS 0.008** 0.000*** 0.000*** 0.648" 0.003** 0.190"™ 0.000*** 0.000*** 0.000***
FS 0.163™ 0.000*** 0.013* 0.046* 0.637™  0.027* 0.000*** 0.006** 0.000***
PSxFS 0.521™ 0.361™ 0.541"™ 0.450™ 0.929™ 0.448™ 0.743™ 0.939™ 0.933™

“@® Means in the same column with different superscripts differ significantly (P <0.05), as indicated by the Duncan test
"> Not Significant (P >0.05), * P <0.05, ** P <0.01, *** P <0.001, SEM: standard error of means, ADG: daily live weight
gain, FI: daily feed intake, FCR: feed conversion ratio

In this study, the FI during the overall period was 31.01 - 31.90 g/day/bird, and this value was
determined to be similar to the results reported by Arslan (2004), lower than the results reported by Khaksar
et al. (2014) and higher than the results reported by Sengul et al. (2005). The interaction between production
system and feed supplementation had no effect on FI at any time point (P >0.05), but the lowest FI was
determined in the trial 2% group raised in the FH system across all periods. It was observed that the Fl was
higher in the FRH system compared to the FH system (P <0.001), across all periods. Lower feed
consumption in the FH group has been associated with ease of maintaining temperature within the optimal
range, due to higher storage densities. However, it is also possible to explain this as being due to the
increased movement of partridges in the FRH system due to the decrease in the number of animals per unit
area, leading to higher feed consumption in the partridges grown in the FRH system compared to that of the
FH system (Esen et al., 2006; Ahammed et al., 2014).
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The FCR during the overall study period was 6.59 - 7.21 g/g, similar to the results reported by Arslan
(2004), lower than the results reported by Khaksar et al. (2014), and higher than the results reported by
Gulsen et al. (2010). The interaction between production system and feed supplementation had no effect on
FCR across all periods. The lowest FCR was determined in the trial 1% group raised in the FH system during
the starter and overall periods. During the overall period, the chicks reared in the FH system had a lower
FCR compared to the chicks reared in the FRH system (P <0.000). The improvement in FCR in the FH
groups may be associated with the fact that, since there is an area of 592 cm?/chick in this production
system and 2500 + 7500 cm?/chick in the FRH system, the metabolic energy requirement in the FRH System
is increased and a wider range of motion depending on the low stock density, the feed consumption is also
increased when compared with those reared in the FH system (Sarica et al., 2009). Dietary supplementation
with yeast autolysate improved the FCR in both the FH and FRH groups across all rearing periods of the
study (P <0.05). These results were similar to those found by Khaksar et al. (2014) in their study conducted
on partridges.

It was determined that the addition of yeast autolysate exerted a positive effect on growth
performance. This positive effect might be related to the effect of the MOS contained in the yeast autolysate,
which decrease the reproduction of pathogenic bacteria in the digestive system, promote the health of the
digestive system and increase the absorption of the nutrient elements (Mousa et al., 2014; Bolacali & Irak,
2017). The differences in results between this and previous studies might stem from the partridge species
used in the study, the compound and dose of the additives used in the feeds, or the management conditions.

As presented in Tables 4 and 5, there were no effects of the interaction between production system
and yeast autolysate on the weights and percentages of carcass parameters (P >0.05). The slaughter (P
<0.000), hot carcass (P <0.000), cold carcass (P <0.000), liver (P <0.026), breast (P <0.000), back (P
<0.005), and abdominal fat (P <0.000) weights in the FH groups were increased compared to those of the

Table 4 Effects of production system (PS) and yeast autolysate FS) supplementation on the slaughter and
carcass weights (g) (mean) of the male Alectoris chukar

E;Z?grﬁtion Feed Additive Slaughter cari_tgtss” cacr:gal(sjs” Heart Liver Gizzard Breast Leg Wing Back Neck Abd?;winal
Free-range  Control 510.71 368.05 362.66 259 7.65 9.77 129.89 89.84 38.86 78.36 20.94 4.79
Trial 1% 525.80 388.35 383.31 257 8.00 10.17 140.91 95.72 39.16 81.28 21.79 4.45
Trial 2% 524.00 386.78 38146 251 794 9.77 140.05 96.49 38.97 79.72 21.86 4.38
Floor Control 524.81 385.24 37553 248 7.77 8.06 139.00 90.39 37.39 81.81 21.33 5.62
Trial 1% 544.15 407.78 39752 261 8.20 892 149.79 96.97 37.84 85.38 22.52 5.03
Trial 2% 541.61 405.74 395,57 250 8.13 9.01 148.71 97.06 38.24 84.43 22.25 4.89
SEM 3.12 2.44 3.03 0.13 0.09 0.37 1.11 154 050 166 0.25 0.15
Production System (PS)
Free-range 520.17 381.06 37581 256 7.86 9.90 136.95 94.01 39.00 79.78 21.53 4.54
Floor 536.85 399.58 389.54 253 8.03 8.66 145.83 94.81 37.82 83.87 22.03 5.18
SEM 1.80 1.41 1.75 0.07 0.05 0.22 0.64 089 029 096 0.14 0.09
Feed Supplementation (FS)
Control 517.76° 376.64° 369.10° 2.53 7.71° 8.91 134.45°90.11° 38.12 80.08 21.13°  5.20°
Trial 1% 534.98% 398.07" 390.41° 259 8.10° 9.54 145.35%°96.34" 38.50 83.33 22.15° 4.74°
Trial 3% 532.80% 396.26" 388.52° 251 8.04° 9.39 144.38°96.77% 38.61 82.07 22.05° 4.63"
SEM 2.21 1.73 2.14 0.09 0.06 0.26 078 109 035 1.18 0.18 0.11
Source of Variation
PS 0.000**  0.000*** 0.000*** 0.779™ 0.026* 0.000*** 0.000***0.535" 0.007**0.005** 0.053"™  0.000***
FS 0.000**  0.000*** 0.000** 0.806 " 0.000*** 0.228"° 0.000***0'090** 0.604"™ 0.162"°0.000***  0.002**
PSxFS 0.769™ 0.891™ 0.970™ 0.823™ 0.861™ 0.451"™ 0.979"™ 0.968™ 0.740™ 0.931™0.732"™  0.530™

“@® Means in the same column with different superscripts differ significantly, as indicated by the Duncan test (P <0.05).
"S Not Significant (P >0.05), * P <0.05, ** P <0.01, *** P <0.001, SEM standard error of means.
# eviscerated carcass weight with neck weight.
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Table 5 Effects of production system (PS) and yeast autolysate supplementation (FS) on the slaughter and
carcass percentages (mean) of the male Alectoris chukar (%)

g;z?;ztion iﬁ?ﬂ?ﬁve carcoa:ss cegglais Heart' Liver® Gizzard' Breast® Leg® Wing® Back® Neck® Abdfoar:;\inal
Free-range Control 72.07 71.01 051 150 1.91 35.82 2477 10.72 21.61 5.77 1.32
Trial 1% 73.87 72.89 049 152 194 36.76 2498 10.22 21.20 5.68 1.16
Trial 2% 73.81 72.80 0.48 152 1.86 36.72 25.31 10.22 20.89 5.73 1.15
Floor Control 73.41 71.56 0.47 1.48 1.53 37.02 24.07 996 21.78 5.68 1.50
Trial 1% 74.94 73.05 048 151 1.64 37.68 2440 952 21.48 5.67 1.27
Trial 2% 74.91 73.04 0.46 1.50 1.66 3759 2454 9.67 21.34 5.62 1.24
SEM 0.23 0.29 0.02 0.01 0.07 009 039 0.09 0.37 0.05 0.04
Production System (PS)
Free-range 73.25 72.23 049 151 190 36.43 25.02 10.38 21.23 5.73 1.21
Floor 74.42 72.55 0.47 1.50 1.61 3743 2433 9.71 2154 5.66 1.33
SEM 0.13 0.17 0.01 0.01 0.04 005 023 0.05 0.22 0.03 0.02
Feed Supplementation (FS)
Control 72.74° 71.28" 049 1.49 172 36.42° 24.42 10.34* 21.70 5.73 1.41%
Trial 1% 74.40° 72.97% 048 151 179 37.22° 2469 9.87° 21.34 567 1.21°
Trial 2% 74.36% 72.92% 047 151 176 37.15% 24.92 9.94° 21.12 568 1.19°
SEM 0.16 0.21 0.02 0.01 0.05 0.06 028 0.06 0.26 0.03 0.03
Source of Variation
PS 0.000*** 0.198™  0.265™0.199™ 0.000*** 0.000*** 0.040* 0.000***0.328" 0.069™  0.000***
FS 0.000*** 0.000***  0.715™0.214™ 0.644™ 0.000***0.447" 0.000***0.310™0.449™  0.000***
PSxFS 0.812™ 0.783™ 0.856™0.985™ 0.424™ 0.156™ 0.971™ 0.484™ 0.932™0.607"™  0.471™

“® Means in the same column with different superscripts differ significantly, as indicated by the Duncan test (P <0.05).
"® Not Significant (P >0.05), * P <0.05, ** P <0.01, *** P <0.001, SEM: standard error of means.
! Proportioned to live body weight before slaughter.
% Proportioned to cold carcass weight.

FRH groups. On the other hand, the gizzard (P <0.000) and wing (P <0.007) weights of the partridges reared
in the FRH system were higher compared to those of the partridges reared in the FH system.

This situation might be associated with the fact that the gizzards of the partridges reared in the FRH
system were more developed compared to those of the partridges reared in the FH system, due to their
scratching and pecking behaviour and their flying abilities may have been more developed, due to the
decrease in stocking density. It was determined that the effects of production system on the carcass
parameters (except for the weights of the liver and wings) were in accordance with the results reported by
Yamak et al. (2016).

When the results were analyzed in terms of the dietary supplementation with yeast autolysate, the trial
1% and trial 2% groups had higher slaughter, hot carcass, cold carcass, liver, breast, leg, and neck weights
(P <0.000) compared to those of the control group, but abdominal fat weights were lower (P <0.002). The
improved carcass parameters following the addition of yeast autolysate to diets might be associated with the
fact that MOS, which is one of the components of the yeast autolysate, increases the heights of the villi in the
intestines, as well as the digestibility of proteins (Spring, 1996; Yang et al., 2007).

The average carcass yield in partridges is 72%, varying between 68% and 77% (Kokoszynhski et al.,
2013; Khaksar et al., 2014; Wnuk et al., 2014; Yamak et al., 2016). In the present study, the carcass yield
was from 71.01% to 73.05%, breast percentages were from 35.82%to 37.68%, and leg percentages were
from 24.07%to 25.31% (Table 5). The carcass yield in the present study was similar to the results of Gulsen
et al. (2010), lower than the results of Yamak et al. (2016) and higher than the results of Cetin (2000). The
breast percentages found in the present study were similar to the results of Yamak et al. (2016), but higher
than the results of Gulsen et al. (2010). The leg percentages were similar to the results of Yamak et al.
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(2016), lower than the results of Khaksar et al. (2014), but higher than those of Wnuk et al. (2014). Thus, in
terms of carcass yield, breast and leg percentages, the results of this study are within the range of literature
estimates.

Poultry housed in FRH systems are more physically active and exhibit more natural behavior
compared to poultry housed in FH systems (Nielsen et al., 2003; Leyendecker et al., 2005; Sosnhowka-
Czajka et al., 2006). In the present study, the gizzard (P <0.000) and leg percentages (P <0.04) in the FRH
groups were elevated compared to those in the FR groups. This situation might stem from the fact that
partridges reared in FRH are more active than those reared in FH, in terms of flying and litter-pecking. The
fact that the gizzard percentages in FRH groups were highermay have been due to scratching, litter-pecking,
and walking, which lead to more development of these muscles (Esen et al., 2006). The hot carcass, breast,
and abdominal fat percentages in partridges in the FH groups were higher than those in the FRH system (P
<0.000). These results were in accordance with those reported by Yamak et al. (2016). The lowest
abdominal fat percentages were observed in partridges reared in the FRH system in the trial 2% group. The
FRH system reduced the abdominal fat percentages in the partridges (P <0.000). The current finding was
similar to the outcomes of research that indicated a significant impact of housing system on the relative
abdominal fat weight and reported lower weights with free-range systems (Dou et al., 2009; Pavlovski et al.,
2009; Wang et al., 2009).

In this study, the hot and cold carcass yields and breast percentages in the trial 1% group were higher
than those of the other groups (P <0.000). Furthermore, the addition of yeast autolysate to the diet reduced
abdominal fat percentage in a dose-dependent manner. Similar results, reported by Bolacali and Irak (2017),
determined that the addition of yeast autolysate reduced the abdominal fat ratio in quail. Meanwhile, Falaki
et al. (2011) reported that MOS addition had no effect on the percentage of abdominal fat in broiler chicks.

Conclusions

Production systems did not have any significant effect on the carcass yield of partridges. Partridges
reared in the FH system exhibited improved growth performance compared to those rearedin the FRH
system; however, partridges reared in FRH had higher wing percentages and lower abdominal fat
percentages compared to those reared in the FH system. The best growth performance, carcass yield,
breast, and leg percentages were observed in partridges receiving 1% yeast autolysate in their diet. When
considering the fact that partridges are gamebirds, that housing poultry in cage production systems has been
prohibited in recent years and that there are positive effects associated with using yeast autolysate as a
prebiotic, it is therefore recommended that a free-range production system is being used for partridge
breeding with the addition of 1% yeast autolysate to the diet of the birds.
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