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FOREWORD

On the behalf of the Organising Committee, it is a great pleasure and honour
for us to welcome you all to the “International Poultry Science Congress
of WPSA Turkish Branch’2018”.

This congress will provide a platform for the exchange of new ideas,
information and to build up and to strength professional relationships.

We would like to express our sincere gratitude to the esteemed scientists
who have made this congress more meaningful with their presentations and
to the sponsors who made this congress possible.

We want to thank all the representatives of Nigde Omer Hasdemir
University, Department of Animal Production and Technologies, Faculty of
Agricultural Science and Technologies for their priceless help in the
organisation of the congress.

There are 350 scientists from 14 countries participating in the congress.

This is also the first time that we are inviting students to the congress. We
hope that it will be an unforgettable experience for them.

We wish you all an enjoyable and productive time during the congress and a
wonderful stay in this amazing wonderland right in the centre of Turkey,
Cappadocia.

Prof. Dr. Ahmet Sekeroglu Prof. Dr. Riiveyde Akbay
Head of the Congress President of WPSA Turkish Branch
Organising Committee
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The Effect of Production System and Slaughtering Age on Meat
Quiality of Pheasants
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Abstract

In this study, the effect of rearing system and slaughtering age on the content
of breast and thigh meat nutrients and fatty acids were determined. For this
purpose, the composition of dry matter, crude protein, crude ash, crude fat
and fatty acids in breast and thigh meat has been revealed. The animal
material of the study was formed in barn and free-range system (male-female
mixed) pheasants grown for 14, 16 and 18 weeks. Analyzes were made on a
total of 24 samples, 2 repetitions of which were breasts and thigh meat
samples. Analyzes were carried out on meat samples stored at -18/-22°C. In
the research, the amount of dry matter and ash in the pheasants was found
higher at 18 weeks, as to C18 at 16 weeks, and C20:1 at the free-range
system. Breast meat C18:2n6¢, supersaturated fatty acids were higher and n6
was higher at 18 weeks, C22:1n9 and n3 at 16 weeks. As a result; it has been
shown that the effect of age and rearing system on some meat quality
characteristics of breast and thigh meat is important in this study. It was
determined that saturated fatty acids were high and polyunsaturated fatty
acids were low.

Key words: Nutrient Content, Pheasants, Fatty Acids, Rearing System

Siiliinlerde Et Kalitesi Uzerine Yetistirme Sistemi ve Kesim
Yasinin Etkisi

Ozet

Bu calismada, yetistirme sistemi ve kesim yasinin siiliinlerin gégiis ve but eti
besin madde ve yag asitleri igerigi lizerine etkisi belirlenmistir. Bu amagla
gbgiis ve but etinde kuru madde, ham protein, ham kiil, ham yag ve yag
asitleri kompozisyonu ortaya koyulmustur. Calismanin hayvan materyalini
kapali ve serbest gezinmeli sistemde 14, 16 ve 18 hafta yetistirilen (erkek-
disi karigik) siiliinler olusturmustur. Go6giis ve but eti 6rneklerinden 2
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tekerrilir olmak iizere toplam 24 6rnek lizerinde analizler ger¢eklestirilmistir.
Analizler -18/-22°C’de muhafaza edilen et 6rnekleri tizerinde yapilmustir.
Calismada siiliinlerin but eti kuru madde ve kiil miktar1 18. haftada, C18 ise
16. haftada ve C20:1 serbest gezinmeli sistemde daha yliksek bulunmustur.
Gogiis eti C18:2n6¢, asir1 doymus yag asitleri toplami ve n6 18. hafta,
C22:1n9 ve n3 ise 16. haftada daha yiiksek belirlenmistir. Sonug olarak; bu
caligmada siiliin gogiis ve but etinde yas ve yetistirme sisteminin bazi et
kalite 6zellikleri iizerine etkisinin énemli oldugu goriilmiistiir. Doymus yag
asitlerinin yiiksek, c¢oklu doymamis yag asitlerin ise diisiik oldugu
belirlenmistir.

Anahtar kelimeler: Besin Madde fg:erigi, Siiliin, Yag Asitleri, Yetistirime
Sistemi

Introduction

Today, especially the hunting animals that are being tried to be produced by
people come with partridges, pheasants and guinea fowls (Ozdemir, 2007).
In addition, an increase in the protein requirement, along with an increasing
population, has led to searches for animal protein sources. This led farmers
to alternate poultry farming in order to meet their protein needs in a short
time (Yakan et al., 2012). The pheasants are included in these poultry
species. The most important factor of rearing system is seen with the
genotype on the composition of the nutrients in poultry. The effect on the
nutrient composition of the free-range rearing system depends on age,
physical activity and ability to reach the feed in the outdoor environment
(Bogosavljevic-Boskovic et al., 2012). The choosing of the rearing system is
a very important parameter among the non-genetic factors affecting the
quality characteristics of slaughtering, carcass and meat (Meluzzi et al.,
2009). In this study, the effect of slaughtering age and rearing system on
some meat quality characteristics of pheasants were investigated.

Materials and Methods

The material of the study was skinless breast and thigh meat obtained from
free-range and barn systems (male-female mixed) grown for 14, 16 and 18
weeks. Analyzes were made on a total of 24 samples, 2 repetition of which
were breasts and thigh meat samples. Analyzes of nutrient and fatty acids
contents were made according to Gokalp et al., 2010. The experiment was
conducted according to the factorial trial plan (2 raising systems, 3
slaughtering age, 2 repetitions). Variance analysis was used in the evaluation
of the obtained data for rearing system and slaughtering age. The Duncan
multiple comparison test was used to determine the differences between the
means (Ozdamar, 2002).
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Results and Discussion

In the study, the amount of dry matter and ash was found higher at 18 weeks,
as to C18 at 16 weeks, and C20:1 at the free-range system (P<0.05). Breast
meat C18:2n6¢, supersaturated fatty acids were higher and n6 was higher at
18 weeks, C22:1n9 and n3 at 16 weeks (P<0.05). The effect of rearing
system and slaughtering age on other characteristics was found insignificant
(P>0.05). In the barn and free-range system, the dry matter, protein, fat and
ash ratio of breast meat was determined as 27.36-27.36%, 23.57-23.78%,
0.37-0.35% and 1.02-1.15%, respectively. In the same order, the percentage
of dry matter, protein, fat and ash was found to be 24.70-24.82%, 20.02-
19.34%, 0.95-0.80% and 0.96-0.94% in thigh meat. The proportion of
saturated fatty acids and total unsaturated fatty acids in the breast and thigh
meat were determined as 50.90-47.92% and 49.09-52.07% in the barn
system, 40.98-41.69% and 59.01-58.30% in the free-range system,
respectively. In this study, nutritional composition similar to literature was
found (Hofbauer et al., 2010). On the other hand, higher saturated fatty acids
and lower unsaturated fatty acids were identified in this study (Nuernberg et
al., 2011).

Conclusion

As a result, despite the presence of low fat in breast and thigh of pheasants,
the high level of saturated fatty acids in fatty acids appears to be negative in
terms of human health. Feeding, rearing system and optimum environmental
demands with meat quality characteristics should be supported with more
scientific research.
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Abstract

In this study, the effect of production system and slaughtering age on the
contents of breast and thigh meat nutrients and fatty acids of guinea fowls
were determined. In intensive and free-range system, guinea fowls (male-
female mixed) were used as animal material reared for 14, 16, 18 weeks in
the study. C16, C18, C22:1n9 and total saturated fatty acids ratio in breast
meat; C18:1n9c¢, C20:1 and total unsaturated fatty acids ratio in thigh meat in
free-range system; whereas n9 was found higher in close system. C20:1 at 16
weeks of age, C22:1n9 and n3 were determined higher at 18 weeks of age in
thigh meat. As a result of the effect of age and production system on breast
and thigh meat quality traits of guinea fowls were found significant.

Key words: Guinea Fowl, Nutrient Content, Meat Quality, Fatty Acids

Yetistirme Sistemi ve Kesim Yasinin Be¢ Tavuklarimin Et Kalitesi
Uzerine Etkisi

Ozet

Bu caligmada, yetistirme sistemi ve kesim yasinin be¢ tavuklarmin gogiis ve
but eti besin madde ve yag asitleri icerigi lizerine etkisi belirlenmistir.
Kapali ve serbest gezinmeli sistemde 14, 16 ve 18 hafta yetistirilen (erkek-
disi karisik) be¢ tavuklari ¢aliymanin hayvan materyalini olusturmustur.
Gogiis etinde C16, C18, C22:1n9 ve toplam doymus yag asitleri; serbest
gezinmeli sistemde C18:1n9¢, C20:1 ve toplam doymamus yag asitleri oran,
kapali sistemde ise n9 daha yiliksek bulunmustur. But etinde C20:1 16.
haftada, C22:1n9 ve n3 ise 18. haftada daha yiiksek belirlenmistir. Sonug
olarak; be¢ tavuklarinin gégiis ve but etinde yas ve yetistirme sisteminin bazi
et kalite 6zellikleri {izerine etkisinin 6nemli oldugu gorilmiistiir.
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Anahtar kelimeler: Be¢ tavugu, besin madde icerigi, et kalitesi, yag asitleri
Introduction

Guinea fowl is an essential animal for village poultry and lives in wild form
in many African Countries (Champagne, 2003). In recent years it has begun
to gain importance all over the world because it is an important alternative
species that can be used in the developments of organic farming techniques
(Sarica et al., 2003). While partly recognized in some parts of Asia and
South America, guinea fowl production is very common in some European
countries especially in France, Italy and Belgium (Champagne, 2003). This
poultry species, which can be easily adapted to different climates, has
developed lines of meat and eggs production in industrial production
dimensions in Europe. These animals have maintained their characteristics
such as rearing under different environmental conditions, reproducing and
diseases resistant. They can be raised semi-intensively around the farm or
village and low water requirements make up other advantageous. Guinea
fowls are animals that respond to breeding positively, appropriate for organic
production and important source of genes. These features demonstrate that
the production of this animal can become widespread and requirement in the
near future. In this study, some meat quality traits of quinea fowls reared in
closed and free-range systems were determined until 14, 16 and 18 weeks of
age.

Materials and Methods

The material of the study was the skinless breast and thigh meat obtained
from free-range and close systems (male and female mixed) guinea fowls
reared for 14, 16 and 18 weeks. Analyzes were made on a total of 24
samples, 2 replicates of which were breast and thigh meat samples. Analyzes
of nutrient and fatty acid contents were made according to Gokalp et al.
(2010). The study was conducted according to the factorial trial plan (2
production systems, 3 slaughtering age, 2 replicates). In the evaluation of
production system and slaughtering age datas were used variance analysis.
The Duncan multiple comparison test was used to determine the differences
between the averages (Ozdamar, 2002).

Results and Discussion

C16, C18, C22:1n9 and total saturated fatty acids ratio in breast meat;
C18:1n9c, C20:1 and total unsaturated fatty acids ratio in thigh meat in free-
range system; whereas n9 was found higher in close system (P<0.05). C20:1
at 16 weeks of age, C22:1n9 and n3 were determined higher at 18 weeks of
age in thigh meat. The effects of the production system and slaughtering age
on other meat quality traits were not found significant (P> 0.05). In the close
and free-range system, the breast meat dry matter ratio 26.52%-26.38%, the
protein content was 22.26%-22.96%, the fat content ratio 0.24%-0.26% and
the ash content ratiol.06%-0.99% was determined respectively and in same
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order, the dry matter content of the thigh meat was 24.29%-24.62%, the
protein ratio 20.10%-20.31%, the fat ratio 0.64%-0.67% and the ash ratio
0.92% -0.96%. The proportion of saturated fatty acids and total unsaturated
fatty acids in breast and thigh meat were determined as 41.27%-45.41%,
58.73%- 54.59% in close system, 56.24%-44.63% and 43.76%-55.36% in
free-range system, respectively. Higher total saturated fatty acids and lower
total unsaturated fatty acids were found in this study compared with
literature (Laudadio et al., 2012; Tejerina et al., 2009; Tlhong, 2008), while
nutrient compositions were found similar with literature (Laudadio et al.,
2012).

Conclusion

The high proportion of saturated fatty acids in free-range systems is a
negative result, because consumers tend to prefer products in this system.
Feeding, production system and optimum environmental requirements and
meat quality traits should be supported by more scientific studies. Since
unsaturated fatty acids are high in the 16th and 18th weeks, it is thought that
the slaughtering in these weeks will be better for optimum meat quality.
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Abstract

Organic products that form the basis of a healthy nutrition have taken their
own places on shelves in our country as all over the world. The organic
animal products have a very important situation for the animal protein needs
of people and their production are increase day by day. Organic poultry
shows a higher growth than the other organic animal branches having an
easier cultivation because of having a lower a cost and for the growing turn
of feed for production. Organic poultry is a system that gets upper the
welfare of animals and besides supplies more healthy products for
costumers.

According to the data of 2016 published by the Ministry of Food,
Agriculture and Livestock, there are 188 farmers deal with organic animal
production and 92 of these are deal with organic poultry in Turkey. 16
provinces have organic poultry farm in Turkey. Canakkale, Ordu and Manisa
provinces are in forefront terms in organic animal production, Ordu province
is the first in organic laying hens production and Manisa province is the first
in broiler breeding. Totally 7.234 organic cattle, 23.296 organic sheep-goat
and 1.184.042 organic chickens are produced in our country. Total organic
egg production is 147.600.367. Total meat production is 1.564 tons and
1.486 tons of this is organic chicken meat. Organic chicken meat is 95 % of
total organic meat. This are demonstrates that the importance of organic
poultry meat production in organic meat production (Table 1).

In the near future, it is expected that, organic poultry production will be
increased more than the other organic livestock husbandry branches in our
country.

Key Words: Organic animal, organic poultry, organic product
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Table 1. Organic animal data by cities*

Cities
Adana
Afyonkarahisar
Ankara
Aydin
Bayburt
Bitlis

Bolu
Bursa
Canakkale

Elazig

Gﬁmﬁshane
Izmir

Kastamonu
Kayseri
Kirklareli
Konya
Malatya
Manisa

Ordu
Sakarya
Samsun

Tekirdag
Usak
Total

PS
Layer hens
Layer hens
Sheep-Goat
Cattle
Sheep-Goat
Cattle
Sheep-Goat
Layer hens
Layer hens
Cattle
Sheep-Goat
Broiler
Layer hens
Cattle
Cattle
Broiler
Layer hens
Cattle
Layer hens
Layer hens
Layer hens
Layer hens
Cattle
Broiler
Layer hens
Layer hens
Layer hens
Cattle
Broiler
Layer hens
Layer hens
Layer hens

TNF

1

1
0
1
3
5
2
6
1
4

[WEN

5
1
0
3
3
2
4
9
2
2
1
1
1
2

N

0
3

»

2
2
1
0
1

(o]

188

TNP TAM
6.000 0
3.450 0
15.139 0
394 0
4513 0
371 0
1.060 45
54.985 0
7.500 0
2.994 38
3.644 3,9
19.140 36,3
44.275 0
776 0
347 0
13.800 9,6
71.924 0
41 0
7.900 0
32.857 0
12.715 0
2.750 0
1.801 0
249.522 624
151.154 0
10.750 0
33.000 0
510 36
326.400 816
105.000 0
11.700 0
19.220 0
1.215.632 1.609

TAE

1.250.000
930.750

[oNeNoNeNe)

14.410.477
1.288.000
0
0
18.183
11.157.300
0
0
4.800
17.472.037
0
1.494.500
9.141.390
3.433.050
401.500
0
0
40.255.380
211.500
4.050.000
0
0
32.959.500
3.159.000
5.963.000

147.600.367

*Resource: The Ministry of Food, Agriculture and Livestock, 2016, PS: Poultry Species, TNF: Total
Number of Farmers, TNP: Total Number of Poultry, TAM: Total Amount of Meat (ton), TAE: Total
Amount of Egg (number)
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Alternative Broiler Breeding Systems
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Abstract

In the second half of the 21" century, the growth rate of commercial broiler
chickens increased dramatically. In the 1950s, they reached their live weight
of 1.5 kg in 120 days, whereas today they reach the same weight just in 30
days. Likewise, the feed conversion ratio has decreased from 4.4 to 1.47.
However, in 2000s, a worldwide public opinion was raised against the
traditional broiler production systems. For this reason, alternative breeding
systems and slow growing broiler chickens suitable for these systems have
been developed to meet consumer demands. In this review, brief information
is given about broiler chickens used in alternative breeding systems and
attention is paid to this issue.

Key words: Broiler, Production Systems, Slow Growing Broilers

Alternatif Etlik Pili¢ Yetistiriciliginde ku'!lamlan Yavas Gelisen
Etlik Piliclerin Performans Ozellikleri

Ozet

Yirminci yiizyilin ikinci yarisinda, ticari etlik pili¢lerin biiyiime orani biiyiik
Olctide artmistir. 1950 yillarinda 120 giinde ulastiklar1 1,5 kg canli agirhiga
giiniimiizde 30 giinde ulasabilmektedir. Aym sekilde yemden yararlanma
oran1 4,4 den 1,47’ye diismiistiir. Ancak, diinya genelinde 2000 yilarinda
geleneksel etlik pilic yetistiriciligine karst bir kamuoyu olusmustur. Bu
nedenle tiiketici taleplerini karsilamak amaciyla alternatif yetistirme
sistemleri ve bu sistemlere uygun olan yavas gelisen etlik piligler
gelistirilmistir. Bu derlemede alternatif yetistirme sistemlerinde kullanilan
etlik pilicler konusunda bazi bilgiler verilerek, konuya dikkat c¢ekilmeye
calisilmistir.

Anahtar kelimeler: Etlik Pili¢, Yetistirme Sistemleri, Yavas Gelisen Etlik
Pilic
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Introduction

Local breeds have been created that have adapted to different parts of the
world. These breeds have been used to meet human needs for eggs and meat.
From these local breeds Legorn, Rhode Island Red, Plymouth Rock, Cornish
and New Hamshire came to be the most recognized breeds in the world.
Today's commercial laying hybrids are derived from Leghorn, Rhode Island
Red and White Plymouth Rock breeds. In addition, breeds such as Barred
Plymouth Rock, White Plymouth Rock, Cornish and New Hampshire were
used for broiler production.

In the year 2000, due to consumer concern about animal welfare and changes
in the concept of safe food, a public campaign against traditional farm
chicken breeding has emerged all over the world. For this reason, alternative
breeding (free-range, certified production and organic breeding) systems
have been developed to meet consumer demands. However, fast growing
broiler breeds used in the traditional system are not suitable for alternative
production systems. Alternative systems require slow growing broiler
genotypes and longer production duration.

Welfare Problems

At the beginning of broiler breeding, some welfare problems arise due to
selection based on live weight (Scahaw, 2000; Bessei, 2006). Most of the
welfare problems stem from genetic (sudden death syndrome, ascites,
skeletal disorders, low mobility, susceptibility to stress) and environmental
factors (contact dermatitis, thermal discomfort) and their interactions
(Bessei, 2006). Despite being slaughtered at 5-7 weeks of age, the mortality
rate is being tried to be reduced below 5% in fast growing broilers. Due to
problems with skeletal and leg disorders such as bone weakness, gait
disturbance and lameness increase, the ability of animals to move decreases
(Danbury et al., 2000; Stojcic and Bessei, 2009).

While 57% of fast growing broilers have serious leg problems while this rate
is about 17% for slow growing ones (De Jong et al., 2011). In the same way,
hock burn is about 20% in fast growing broilers and less than 1% in slow
growing broilers. The rate of foot pad dermatitis is 22% in fast growing
broilers and 7% in slow growing broilers (Welfare Quality® (2009). The
reason that these problems are low in the slow growing broilers is that the
leg development in slow growing broilers chickens has a supportive effect
on body development (Haslam et al., 2006).

Meat Quality Properties pH, Color and Internal Organ Weight

Many factors such as slaughter age, genotype (fast, average and slow
growing), breeding system, physical activity, green grass consumption and
feeding influence the quality of meat (Castellini et al., 2008). Aben and
Bergoglio (2001) found 1.85-2.58% fat and 74.81-75.5% moisture content in
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breast meat when they were working with three different commercial broiler
hybrids. Lichovnikova et al. (2009) found higher fat and statistically lower
moisture content in fast growing broiler meat than slow ones in 49th and
90th days. In general, the meat ratio of the broiler chickens increases with
the increase in the age, while the humidity decreases (Fanatico et al., 2005).
Bogosavljevic-Boskovic et al. (2010) reported that while the ratio of total fat
in broiler meat decreased, protein content increased in free-range compering
with extensive production system. The abdominal fat rate of animals raised
in the free-range system is lower than that of the traditional broiler
production system (Li et al., 2016).

The meat color is determined by L*, a*, b* scores. Color can be effected by
pre-slaughter factors, stunning methods and chilling regimes (Karunanayaka
et al., 2016). The a * score of broiler meat grown in the conventional system
is higher than that grown in the free-range system, but the b * score is lower.
There is a negative correlation between the L * score and the pH of the meat.
As age increases, pH increases while L * decreases. The animals grown in
the free-range system have a higher taste and flavor of meat compared to the
meat from traditional system because the stress level of animal decreases by
the comfort and welfare conditions of the free-range system (Bogosavljevic-
Boskovic et al., 2010).

Slow-Growing Genotypes and Performance Characteristics Used in
Alternative Breeding Systems

Companies (Cobb-Vantress, Aviagen and Hubbard) which dominate the
commercial broiler production around the world, have been developed the
JA 57, JA 57 K, JA 7, JA 57 KI, RedBro M, redBro S, P6N, CobbSASSO,
Ross Rowan and Hubbard Colored slow growing broilers to meet the
consumer demands (De Jong et al., 2012). These chickens reach 2.0-3.0 kg
live weight in 49-81 days depending on the growing system. According to
the results of the researches about the performance with the slow growing
broilers in alternative systems; slaughter age 64-112 days, slaughter live
weights 1200-2400 g; the feed conversion ratio varies between 2.05-4.41. As
can be seen, the age, weight and feed conversion ratio of genotypes differ
from each other. However, generally accepted age is over 81 days.

It is reported that the 84th day live weight and feed conversion ratio of Sasso
slow growing broiler chickens (T44, T44N1, T55, T77N, T88N, T44N,
T55Npb, T88, Gris center, T77, Sussex, Malvoisine) is 2300 g and
approximately 3 respectively (Sasso, 2018). The performance characteristics
of slow-growing broiler parents, 5% yield age of the slow-growing broiler
chickens is 22-24 weeks, 5% yield age weight is 1790-2350 g, peak yield
age is 28-30 weeks, 64 weeks egg yield is 182-222 eggs and hatching egg
number is 181-211 per hen (Hubbard, 2018; Cobbsasso, 2018 ).
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Conclusion

As a result, intensive studies on the breeding of poultry genotypes have been
started which are suitable for alternative broiler breeding systems, have a
cut-off age of over 56 days, have high adaptability in natural conditions, are
resistant to adverse effects of the environment, and meet consumer demands
about meat quality. Scientific studies for the welfare, meat quality, consumer
demand and sustainable production of fast and slow growing broiler
chickens used in traditional and alternative breeding systems should be
continued.
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Abstract

It was aimed to investigate the poultry farming in Artvin region with this
study. In this study, Artvin is divided into three zones according to the
province heights as 0 - 500 m (Zone 1), 501 m - 1000 m (Zone 2) and >1001
m (Zone 3). In order to determine the performance characteristics of
chickens, 3 enterprises from 3 villages were determined from each zone. At
the beginning of the experiment, average live weights of chickens were
determined. The number of incubating chicken, the number of eggs for
natural incubation for each incubating chicken, the number of healthy chicks
from each natural incubation and the daily egg production were recorded for
nine months (from April to November in 2010). Egg weights were
determined by weighing the eggs obtained in one day each month. A survey
was conducted in face-to-face interviews with totally 23 villages and 223
enterprises for the purpose of determine the structural characteristics of
village chicken production in Artvin. There was a significant difference
between zones in terms of educational status of family members, number of
individuals in the families, number of poultry species, preference of chicken
genotype, the number of eggs placed under the incubating chickens, egg
weight. In this study, which investigated Artvin village chicken production,
it was determined that there was no commercial purpose of the village
chicken farms, farmers mostly prefer native chicken and no modern
techniques were used in production. In terms of these characteristics, village
chicken production system in Artvin carries the characteristics of traditional
village chicken production systems.

Key words: Artvin, Altitude, Village Chicken
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Rakimin Koy Tavukeulugundaki Bazi Performans ve Yapisal
Ozellikler Uzerine Etkisi: Artvin Ili Ornegi

Ozet

Bu galigma ile Artvin ili koy tavukgulugunun incelenmesi amaglanmistir. Bu
calismada Artvin, ili yiiksekliklerine gore 0-500 m (Bdlge 1), 501 m - 1000
m (Bolge 2) ve >1001 m (Bolge 3) olmak fiizere ii¢ bolgeye ayrilmistir.
Tavuklarin performans oOzelliklerini belirlemek amaciyla, her bolgede 3
kdyden 3 isletme tespit edilmistir. Arastirmanin baslangicinda tavuklarin
ortalama canli agirliklar1 belirlenmistir. Kuluckaya yatan tavuk sayisi,
kuluckaya konulan yumurta sayisi, dogal kulugkadan g¢ikan saglikli civciv
sayist ve gilinlik yumurta verimi dokuz ay boyunca (Nisan-Kasim 2010
arasinda) kaydedildi. Yumurta agirliklari, her ayin bir giiniinde elde edilen
yumurtalarin tartilmasi ile belirlenmistir. Artvin'de kdy tavugu iiretiminin
yapisal Gzelliklerini belirlemek amaciyla toplam 23 koy ve 223 isletme ile
yliz yiize goriismeler yapildi. Bolgeler arasinda, aile iiyelerinin egitim
durumu, ailedeki bireylerin sayisi, ¢iftlikteki kanath sayisi, genotip tercihi,
kuluckadaki tavuklarm altina yerlestirilen yumurta sayist ve yumurta agirligi
acisindan istatistiki farklilik tespit edilmistir. Artvin koy tavukculugunun
incelendigi bu calismada isletmelerin ticari bir amacinin olmadigi, cift¢ilerin
cogunlukla yerli tavugu tercih ettigi ve Tlretimde modern teknikler
kullanilmadig: tespit edildi. Bu 6zellikler agisindan, Artvin'deki kdy tavugu
iretim sistemi, geleneksel kdy tavugu iiretim sistemlerinin 6zelliklerini
tasimaktadir.

Anahtar kelimeler: Artvin, Rakim, Koy Tavuk¢ulugu

Introduction

Healthy and quality products can be produced at extremely low cost in
intensive production systems, However, in some countries it is not possible
to establish and maintain commercial enterprises that can use advanced
technology. For this reason, despite the intensive production system
developments, traditional production at village conditions has not been
affected by these developments (Aksoy et al., 2007).

Village chicken production in Turkey aims to meet the needs of family and
to offer visitors some egg and chicken meat. If production surplus occurs,
the product is sold in small local markets (Tiirkoglu and Eleroglu, 1999).
With this study, it was aimed to investigate the poultry farming in Artvin
region and to help the work to be done in this area.
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Material and methods

Artvin is located in Eastern Black Sea Region of Turkey with an area of
7367 km?. In this study, Artvin is divided into three zones according to the
province heights as 0 - 500 m (Zone 1), 501 m - 1000 m (Zone 2) and >1001
m (Zone 3). 10% of the total villages were randomly selected from each
zone and 10 families were randomly selected from the determined villages.
In order to determine the performance characteristics of chickens before the
survey study, 3 enterprises from 3 villages were determined in each zone. At
the beginning of the experiment, average live weights of chickens were
determined. The number of incubating chicken, the number of eggs for
natural incubation for each incubating chicken, the number of healthy chicks
from each natural incubation and the daily egg production were recorded for
nine months (from April to November in 2010). The incubation yield was
calculated from these records. Egg weights were determined by weighing the
eggs obtained in one day each month.

A survey was conducted in face-to-face interviews with 5 villages and 47
enterprises from Zone 1, 6 villages and 60 enterprises from Zone 2 and, 12
villages and 116 enterprises from Zone 3 (Totally 23 villages and 223
enterprises). Careful attention has been paid to the presence of two people in
each family in order to answer the questions correctly. The characteristics
such as the educational status of the individuals, the number of family
members, the animal species in enterprise, the poultry species in enterprise,
the genotype of the chickens, the type of feed used, the frequency of feeding
and the type of follicle were questioned in surve for the determination of the
structural features of the enterprises.

Variance analysis method was applied to data after performing angular
transformation to the data expressed as % in this study. A comparison of the
means was made using the Duncan multiple range test (Bek and Efe, 1988).

Results and Discussion

Structural Features

It was determined that 20,17% of the family members in the study area were
primary school graduates, 43,75% were middle school graduates, 31,53%
were high school graduates and 2,17% were college graduates (P<0,05). In
the 1st, 2nd and 3rd zones, the number of individuals in the families is 3,91;
4,29 and 4,80 persons respectively (P<0.01) and an average of 4.33 persons.
The number of individuals in the families increases with the increase in the
altitude.

When the average of the animal species in the enterprises are taken into
account, the number of cattle, sheep, goat and poultry are 1.78; 2.33; 0.61
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and 14.74, respectively. In this study, the results obtained for the animal
species found in the enterprises were found to be higher than the number of
sheep and poultry indicated by Sekeroglu and Aksimsek (2009) and less than
that of cattle. By the number of poultry species owned by the enterprises, the
amount of chicken, goose, turkey and duck was 13.94; 0.11; 0.34 and 0.36,
respectively (P<0.01). In this study, the amount of poultry in enterprises was
found to be lower than the value (18,8) of Khalafalla et al. (2002) but more
than the amount (8,69) of Sekeroglu and Aksimsek (2009). There was
statistically significant difference (P<0.01) between preference of native
genotypes (83.76%), commercial hybrids (12.12%) and mixed genotypes
(4.11%) in Artvin region. Sekeroglu and Aksimsek (2009) reported that
native genotypes were preferred at 95,5% in village chicken poultry in
Tokat. The use of wheat, corn, barley, mixed and concentrated feed in the
study area was 25,11%; 20.71%; 22.50%; 19.57% and 12.11% respectively.
It can be said that considering the feeds given by the enterprises in the
research area, they have the characteristics of traditional and developed
village poultry. The average daily feeding frequency of the poultry farms in
the zone 1, 2 and 3 were 16.63%; 79.98% and 3.40% (P>0.01) respectively.
It has been determined that farmers mostly prefer wooden-basket (%46,12)
as a nesting-box.

Performance Features

According to the data obtained in the study area, the average live weights of
chickens were 2.56 kg, 2.31 kg and 2.27 kg in the Zone 1, Zone 2 and Zone
3; respectively. As the altitude increased in the study area, the decrease in
live weights of chickens did not make statistical difference (P> 0,05). The
annual number of incubation of chickens in Zone 1, Zone 2 and Zone 3 was
1.5, 2.17 and 1.33, respectively (P> 0.05). The number of eggs placed under
the incubating chickens were 13,31; 13,31 and 10,22 in Zone 1, Zone 2 and
Zone 3, respectively (P<0,05). These results are consistent with results of
Benabdeljelil et al. (2001) (13-14), Mwalusya et al. (2002) (11,8) and
Sekeroglu and Aksimsek (2009) (11,39 - 12,42). The mean number of
healthy chicks from each incubation was determined as 9,98 in Zone 1; 8,00
in Zone 2 and 7,36 in Zone 3 (P>0,05). The incubation yields in the Zone 1,
Zone 2 and Zone 3 regions were 74.98%; 73.77% and 72.02% respectively
(P>0.05). This incubation yield was in harmony with the results that reported
by Abdelgader et al. (2007) (71.2% - 85.5%) and Sonaiya et al. (2002) (71% -
79%).

Egg weights were 55.69 g, 57.74 g and 56.17 in the 1st, 2nd and 3rd zones
respectively. It was found that the eggs in the Zone 2 were heavier than the
eggs in the Zone 1 and Zone 3 (P<0.01). Egg yields in the Zone 1, Zone 2
and Zone 3 were 139,38; 142,01 and 130,53 pcs/year, respectively (P>0,05).
These values are showing affinity with the results of previous researches
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such as Yurt (2002) (80 — 170 pcs/year), Sekeroglu and Sarica (2005) (158,6
- 162,1 pcs/year) and Giingérdii (2008) (100 — 149 pcs/year).

Conclusion

In this study, which investigated Artvin village chicken production, it was
determined that there was no commercial purpose of the village chicken
farms, farmers mostly prefer native chicken and no modern techniques were
used in production. In terms of these characteristics, village chicken
production system in Artvin carries the characteristics of traditional village
chicken production systems.

References

AKSOY, T., YURT, Z., ILASLAN C. D. and YAPICL, N. (2007) Diinyada
ve tilkemizde kdy tavukgulugu. 5. Ulusal Zootekni Bilim Kongresi, Van, pp.
56.

ABDELQADER, A., WOLLNY C.B.A. and GAULY, M. (2007).
Characterization of local chicken production systems and their potential
under different levels of management practice in Jordan. Tropical Animal
Health and Production 39: 155-164.

BENABDELJELIL, K., ARFAOUI, T. and JOHNSTON, P. (2001)
Traditional poultry farming in morocco. Livestock Community ve
Environtment Proccedings of the 10th Conference of the Association of
Institutions for Tropical Veterinary Medicine, Copenhagen, pp.7.

GUNGORDU, S. (2009) Batman ili kdy tavukculugunun durumu. Ph.D.
Thesis, Van Yiiziinci Yil University, Institute of Science and
Technology.

KHALAFALLA, A.l., AWAD, S. and HASS, W. (2002) Village poultry
production in the Sudan Characteristics ve parameters of family poultry
production in Africa. International Atomic Energy Agency (IAEA), pp.
87-94

MWALUSANYA, N.A., KATULE, AM. MUTAYOBA, S.K. MTAMBO,
M.M.A. OLSEN, J.E. and MINGA, U.M. (2002) Productivity of local
chickens under village management conditions. Tropical Animal Health
ve Production, 34: 405-416.

PANDEY, V.S. (1992) Epidemiology ve economics of villages poultry
production in Africa. ( Editors Pandey, V.S. ve Demey, F.) Overview
Conference Proceedings, Village Poultry Production In Africa, Rabat,
pp.124-128

TURKOGLU, M. and ELEROGLU, H. (1999) Serbest broiler yetistiriciligi.
VIV Poultry Yutav’99. Uluslararasi Tavukculuk Fuar: ve Konferansi,
Istanbul, pp. 110-122.

32



International Poultry Science Congress of WPSA Turkish Branch’2018

SONAIYA, E. B., DAZOGBO, J. S. and OLUKOSI, O. A. (2002) Further
assessment of scavengable feed resource base. In: Characteristics ve
Parameters Of Family Poultry Production in Africa, pp. 193-200.

SEKEROGLU, A. and AKSIMSEK, $.D. (2009) Some characteristics of
village poultry in Tokat province. Anadolu Journal of Agricultural
Sciences, 24:108-113.

SEKEROGLU, A. and SARICA, M. (2005) The effects of free range system
on egg productions and egg quality of brown and white layer genotypes.
Journal of Poultry Research, 6: 10-16.

33



International Poultry Science Congress of WPSA Turkish Branch’2018

Growth Performance and Carcass Characteristics of Slow
Growing Broilers Grazed on Pasture Covered with Chicory,
White Clover or Purslane

Zekeriya Kiyma®, Ahmet Akdag®, Yasin Altay®, Siileyman Aver®

®Department of Animal Science, Faculty of Agriculture, Eskisehir Osmangazi University,
Eskisehir, Turkey
®Department of Animal Science, Faculty of Agriculture, Ondokuz Mayis University, Samsun,
Turkey
“Department of Field Crops, Faculty of Agriculture, Eskisehir Osmangazi Universi ty,
Eskisehir, Turkey

Abstract

In this study, effects of different forage crops on growth performance and
some carcass characteristics of slow growing broilers raised in free-range
system were investigated. Hubbard-Red-JA mixed-sexed chicks were
allocated to 4 groups in randomized experimental design. Chicory, white
clover or purslane did not have any effect on body weight (P>0.05). Feed
conversion ratio (FCR) was higher in control group at 42 and 63 d of the
study (P<0.05). Moreover, abdominal fat was higher in group grazing on
pasture covered with white clover (P<0.05). Forage crops had almost the
same effects on growth performance.

Key words: Serbest-Gezinen, Mera Bitkileri, Biiyiime Performansi, Yavas
Biiyiiyen Broyler

Hindiba, Akiic¢giil veya Semiz Otu EKkili Alanlarda Otlayan Yavas
Gelisen Etlik Piliclerin Biiyiime Performansi ve Baz1 Karkas
Karakteristikleri

Ozet

Bu calismada farkli mera bitkilerin serbest gezinen yavas gelisen etlik
piliclerin biliylime performansi ve bazi1 karkas karakteristikleri {izerine
etkileri aragtirilmigtir. Karisik cinsiyette Hubbard-Red-JA civciv 4 gruba
tesadiif parselleri deneme desenine gore yerlestirilmistir. Gezinme
alanindaki hindiba, ak ii¢giil veya semiz otunun canl agirlik iizerine bir
etkisi olmamustir (P>0.05). Ancak 42 ve 63. giin yemden yararlanma oram
degerleri kontrol grubunda daha yiiksek bulunmustur (P<0.05). Ayrica
serbest gezinti alaninda ak ii¢giil ekili olan grupta oransal abdominal yag
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agirh@ daha yliksek bulunmustur (P<0.05). Gezinti alanindaki farkli mera
bitkilerinin biiylime performansi iizerine benzer etki gostermistir.

Anahtar Kelimeler: Free-range, forage crops, growth performance, slow
growing broiler

Introduction

Increasing awareness of consumers to attain healthier products, welfare and
pollution issues in intensive rearing systems induced alternative rearing
systems in poultry production. One of these rearing systems is free-range.
In the direction of changing consumer demands, sense of quality for broiler
products has gained more importance. Therefore, rearing environment and
nutritional factors effecting meat quality need to be critically clarified.
Slaughter age, genotype, rearing system, physical activity, forage intake and
nutritional factors have effects on meat quality (Castellini et al., 2008).
Grashorn, (2006) has stated that rearing system has effects on meat quality
but the main reason of the differences in meat quality is genotype. Slow
growing broilers have lower performance than fast growing broilers but they
can be used in organic and free-range rearing systems due to their adaptation
ability to environmental conditions (Lewis et al., 1997; Castellini et al.,
2002b). Besides behavioural advantages, free-range system facilitates
sunlight, fresh air and low stocking density. Therefore, free-range system
allows a healthier and less stressful production. Free-range broiler
production systems, consisting 15% of the total broiler production, has been
preferred by consumers due to the perception of free-ranged broiler meats
are more delicious in France (Quentin et al., 2003). Besides the vegetation of
free-range area, worms, flatworms, larvae and insects can increase the
benefit due to the nutritional content (Horsted, 2007)

In this study, plants covering the pasture were selected after evaluating their
economical sustainability, yields and stamina. Aim of the current study is to
investigate growth performance and carcass characteristics of slow growing
broilers grazing on pasture covered chicory, white clover or purslane.

Material and Methods

In total, 500 feather sexed slow growing broiler chicks (0 day-old, Hubbard-
Red-JA) with similar weight were allocated randomly into four experimental
groups (Chicory, white clover, purslane and control (without access to free
range area)) according to randomized experimental design. Each group
consisted of 4 replications of 35 chicks each (exept the control group had
replicates of 20 chicks due to restricted space reasons). Nutrient content of
starter (0-28d), grower (28-63d) and finisher (63-72d) feeds were 19.5, 16.5
and 15 % crude protein and 3000 kcal kg™ metabolic energy, respectively.
Corn-soybean based diets without a growth promoter, in mash form, and
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water were provided ad libitum. Access of birds to free-range area started at
the first day grower period.

To determine weight gain, feed intake and feed efficiency, chicks and feed
were weighed at placement and weekly throughout the study. At the end of
the experiment, 16 birds representing the average body weight of the group
(2 male and 2 female from each replicate) were weighted and slaughtered
from each group. Growth performance, carcass yield, breast, thigh, wing and
abdominal fat weights were determined. Mortalities were considered for
FCR calculation. Data were analysed by ANOVA using the GLM procedure
of SPSS 17. Significant differences among means of treatments were
determined by Duncan’s multiple range test with 5% probability.

Results

Growth performance and carcass characteristics of slow growing broilers
grazing on pasture covered chicory, white clover or purslane were presented
in Table 1. There were no significant differences in body weight of slow

Table 1. Growth performance and carcass characteristics of slow growing broilers
grazing on pasture covered chicory, white clover or purslane

Control  Chicory White Clover Purslane  SEM' P value

Body weight, g |

0d 39.27 39.42 39.72 39.35 0.20 0.710
28d 761.25  752.85 760.35 754.40 5.84 0.955
42 d 1398.7 14117 1434.1 1426.8 7.35 0.723
63d 2500.3  2415.1 2518.8 2493.7 25.41  0.529
72d 2792.1  2784.9 2820.3 2789.0 23.34  0.960
Feed intake, g |
0-28d  1336.6  1313.3 1334.4 1323.6 8.37 0.785
0-42d  2936.2° 2797.11° 2846.3° 28458  16.78  0.010
0-63d  5901.7  5700.5 5828.9 5814.1 3597  0.274
0-72d 74819  7465.1 7558.2 7557.8 48.13  0.880
Feed conversion ratio (g feed: g gain) |
0-28d 1.88 1.84 1.85 1.85 0.01 0.445
0-42d 2.28° 2.00° 2.03° 2.04° 0.03  <0.000
0-63d 2.53 2.41° 2.38" 2.40° 0.02 0.048
0-72d 2.70 2.66 2.66 2.72 0.02 0.683
Carcass characteristics |
cY 74.14 73.95 74.68 74.95 0.17 0.150
BC 29.86 28.83 29.71 29.76 0.23 0.395
TC 29.25 30.01 29.80 29.17 0.17 0.245
WC 11.53 11.61 11.36 11.42 0.07 0.671
AFBW  0.122°  0.167™ 0.360° 0.234° 0.02  <0.000

CY: Carcass yield, %, BC: Breast, % of carcass, TC: Thigh, % of carcass, WC: Wing, % of
carcass, AFBW: Abdominal fat, % of body weight, * b ¢ v/alues within a column that do not
share the same superscript are different at P <0.05, SEM*: Standard error of the mean
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growing broilers (P>0.05). But feed intake of control group was higher at
day 42 of the experiment (P<0.05). Moreover, feed conversion ratio was
higher in control group at days 42 and 63 (P<0.05). There were no
differences in carcass yield, proportional weights of breast, thigh and wing
(P>0.05) but proportional abdominal fat weight was higher in group grazing
on white clover (P<0.05).

Conclusion

Based on the data, it can be concluded that chicory, white clover or purslane
have almost the same effects on growth performance. Access to free-range
area improved feed efficiency. But increasing abdominal fat weight of group
grazed on white clover draw attention. It is worth to investigate the reason of
this increment and potential of the plants for the free-range systems.
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Morpho-histological Study of the lymphoid organs of Broiler
Chickens during various Stress
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Abstract

The morpho-histological evolutions of lymphoid organs during 8 weeks of
post-hatching age, realized on 64 subjects of broiler chicken (Isa 15) they
permitted to collect information about the morphometric and histologic
aspect according to various stress.

The chronic sound stress caused significant changes in the histological
structure of lymphoid organs (Bursa of Fabricius, Thymus, Spleen).
Chickens that were exposed to stress from one to 45th day have a complete
atrophy of the lymphoides follicles (bursa of Fabricius). Minor changes were
visible in the histological structure of the thymus exposed to stress from the
first to 30th day; the connective tissue is very importance, macrophages
increase in number , in the same period, minor changes were observed in the
the spleen structure ; a spleen of these animals was characterized by the
appearance of a smaller number of follicles and PALS (periarteriolar
lymphoid sheath).

A sample of 20 chicks (Isa 15) had access to food for only 45 minutes a day
for 9 days compared with those of a control group fed ad libitum and
necropsied at 9 and 18 days of age (n=20). Birds were necropsied, thymus,
and spleen and Bursa of Fabricius were collected carefully compared with
subjects necropsied at 9 and 18 days of post-hashing age. The thymus of
subjects on the limited food atrophied (0.38 + 0.16 g) compared to the
thymus of chickens free diet (1.17 = 0.29 g).The bursa of Fabricius of
chickens on a restricted diet were also little (0.31 + 0.08g) compared with
the bursa from chickens with fed adlibitum (0.65 + 0.12 g). Restricted diet
does not appear to cause changes in the morphohistological aspect of the
spleen.

Key words: Morphohistology, Lymphoid Organs, Post-Haching Age, Stress,
Broiler Chickens.
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Tavuk Kiimeslerinde iklimsel Cevre ve Denetimi
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Ozet

Tavuklar diger hayvan tiirlerine oranla g¢evresel etmenlere karsi daha
duyarhdirlar. Bundan dolayi, iklimsel ¢evre etmenlerinin (sicaklik, nem,
hava hizi vb.) tavuklar iizerindeki olumsuz etkilerini gidermek i¢in yeterli
diizeyde cevre denetimine uygun kiimes tipleri gelistirilmistir. Tavuklara
kiimes yapmadaki amag, iklimsel ¢evrenin tavuklar tizerindeki olumsuz
etkilerini optimum sinirlar igerisinde gidermek ve tavuklara daha rahat
yasam kosullar1 saglamaktir. Kiimeslerin en 6nemli fonksiyonu tavuklarin
iklimsel isteklerini karsilamaktir. Bu nedenle de kiimes yapiminda boélgenin
iklimsel kosullar1 ve tavuklarin iklimsel c¢evre istekleri dikkate alinmalidir.
Kiimeslerde iklimsel ¢evrenin optimum simirlarda tutulabilmesi igin,
kiimeste kondiiksiyon, konveksiyon ve radyasyon yoluyla olusan 1s1 degisimi
minimum diizeyde tutulmalidir. Kiimeslerdeki iklimsel cevre optimum
sinirlarda tutuldugunda genotipik potansiyelden yararlanma ve verim
iyilesmekte, kayiplar ise daha diisiik diizeyde kalmaktadir.

Anahtar kelimeler: Tavuk, Kiimes, Iklimsel Cevre, Isi
Climatic Environment and Control in Hen House
Abstract

Hens are more sensitive to environmental factors than other animal species.
Therefore, developed suitable hen house types for adequate environmental
control to eliminate the negative effects of climatic environment factors on
hens. The aim of building hen house is to remove the negative effects of
climatic environment on animals and to provide more comfortable
conditions for animals. The most important function of the hen house is to
meet the climatic demands of the hens. For this reason, the climatic
conditions of the region and the climatic environmental desires of the
chickens should be taken into account in the construction of the hen house.
In order to keep the climatic environment in the hen houses at optimum
limits, heat exchange through the conduction, convection and radiation must
be kept to a minimum. When climatic environment is kept at optimal limits
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in the hen house, benefiting of genotypic potantial and the yield are increase
and, also losses are kept at lower levels.
Keywors: Hen, Hen house, Climatic environment, Heat

Characterization of Metals in Intensive Poultry Farming Facilities
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Abstract

The present study was conducted to determine the metal concentration in
feed, litter and air in controlled environment poultry farms with differing
feed. Air samples along with litter and feed were collected from ten poultry
farms, differing in feed, in Punjab, Pakistan grouped into three categories:
Group A (Feed A), Group B (Feed B) and Group C (Feed C). These samples
were analyzed by Inductively Coupled Plasma Atomic Mass Spectroscopy
(ICP-MS) for trace metals like Zinc (Zn), Copper (Cu), Ilron (Fe),
Manganese (Mn) and non-essential heavy metals like Cadmium (Cd),
Chromium (Cr), Mercury (Hag), Nickel (Ni) and lead (Pb). In general, the
concentration of both trace and heavy metals found to be highest in feed
followed by litter and in air samples. However, Cr, Hg and Pb were higher in
litter samples of group A as compared to feed and air which highlights the
contribution of other sources of contamination in these facilities as well. The
concentrations of trace metals which played an essential role in the body
were 2-3 times higher as mentioned in Cobb broiler management quideline
for all three feed brands. The concentrations of non-essential heavy metals
found in feed were lower as compared to the maximum acceptable limit in
the feed. There is need to ensure intervention strategies and management
practices in intensive poultry farming facilities are in place to keep heavy
metal levels at a minimum to reduce their bioaccumulation in food chains.

Keywords: Poultry, Metals, Feed, Litter

Introduction

Intensive poultry farming is a growing industry across the world to fulfilling
the protein demand of people. At the same time, there are serious concerns
about the emissions (dust, gases, bioaerosols, heavy metals) from such large
facilities into different environmental media and the resultant environmental
and public health impacts (Hu et al., 2017). Among these metals pollution is
a major public health risk and contribution of intensive poultry farming to
heavy metal emissions into the air, soil and water have a potential to
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negatively affect ecosystems and human population. The adverse human
health effects of heavy metals have been reported by international
organizations , for example, World Health Organization (WHO) and the
International Agency for Research on Cancer (IARC). There could be
marked differences in management practices and regulation of these
facilities across the world leading to differences in heavy metals emissions
and their pathway into different environmental media (air, soil, water) and
resultant exposure. Recently a study in Bangladesh has reported high
concentrations of chromium in broiler edible tissues than permissible levels
determined by FAO and WHO (Islam et al., 2017). Therefore, the
knowledge on metal types and their concentration in feed, litter and air is
critical to gain a holistic understanding of the emissions from intensive
poultry farming and to devise appropriate intervention measures.

With reference to Pakistan, poultry sector has made enormous progress in
last few decades and significantly contribute to achieving protein demands.
However, per capita availability of meat is still low in comparison to
developed countries and recommended intake values. Large-scale controlled
environment production facilities are prevailing across the country and
concerns are being raised on their public health impact. For example, use of
visceral mass like feathers, litter, and bedding material as fertilizer is a
common practice which may lead to accumulating heavy metals in food
chain systems. The present study aims to characterize heavy metals
concentration in feed, litter and air from controlled environment poultry
facilities with differing feed.

Materials and Methods

Ten poultry farms were selected on the basis of three major feed brands that
most commonly used in Punjab, Pakistan and grouped into three categories:
Group A (Feed A), Group B (Feed B) and Group C (Feed C). The samples of
feed and litter were collected in triplicates from each shed in sterilized falcon
tubes. The air samples were collected on glass fiber filter (47 mm diameter,
0.22 um pore size) with portable air sampler (air flow 351/min). One gram
samples of feed and litter (finely ground) and whole filter paper was digested
with nitric acid and perchloric acid in 3:1 respectively followed by metal
analysis (Zinc (Zn), Copper (Cu), Iron (Fe), Manganese (Mn) Cadmium
(Cd), Chromium (Cr), Mercury (Hg), Nickel (Ni), lead (Pb) by Inductively
Coupled Plasma Atomic Mass Spectroscopy (ICP-MS).

Results and Discussions

The concentration of trace metals (Zn, Cu, Fe and Mn), added as growth
enhancers in poultry feed found to be high in the feed in comparison to litter
and air samples. However, it was seen that a very low concentration of
metals was present in litter samples of group C as compared to group A and
B (Table 1). Similarly, the non- essential heavy metals were found to be
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higher in feed samples in comparison to litter and air samples except Group
A where Cr, Hg and Pb were highest in the litter (Table 2).
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Table 1. Trace metals in different samples of different groups

Feed (A) Litter (A) Air (A) Feed (B) Litter (B) Air(B) Feed (C) Litter (C) Air (C)
Metals AVG £SD AVG+SD AVG+£SD AVG#SD AVGEtSD AVG+SD AVG+SD AVG4SD AVGSD
mg/kg mag/kg mg/l mg/kg mg/kg mg/l mg/kg mg/kg mg/l
Zn 252422 124+164 1.0£0.0 164+23.4 71+£38.7 0.8+0.5 142 +£19 9.1£7.2 1.1+0.5
Cu 85+19.9 48+66.6 0.5+0.3 23.3+6.8 11.9+9.8 0.3+0.3 31 £27.7 1.0+0.5 0.4+0.3
Fe 322+147 240+316 10+£10.2 313 £96 268+86.3 45432 282 +62 18 £14.7 5.0+£3.8
Mn 301+146 96+125 0.4+0.3 150 £24 67+50.8 0.2 £0.1 159 £35 8.7 +6.4 0.2 +0.1
Table 2. Heavy metals in different samples of different groups
Metals  Feed (A) Litter (A) Air (A) Feed (B) Litter (B) Air (B) Feed (C) Litter (C) Air (C)
AVG+SD  AVG#SD AVGSD AVG£SD AVG£SD AVG£SD AVG+SD  AVG£SD AVG£SD
mg/kg mg/kg mg/l mg/kg mg/kg mg/l mg/kg mg/kg mg/l
Cd 0.3 0.0 0.1+£0.1  0.0003+£0.0002 0.7 +0.8 0.1£0.1  0.0029+0.005 0.6 0.6 0.01£0.0  0.0037+0.006
Cr 2.5+2.0 13+17.6 0.9+1.1 15 +16.4 3.7+2.7 0.3+04 2.0+0.7 0.6 +0.2 0.4+0.5
Hg 2.5£1.2 3.7 0.1 0.2 +0.0 5.3+£5.8 3.4+£1.3 0.2 £0.1 2.8+0.9 2.3+04 0.2 £0.0
Ni 2.3+0.4 1.4£1.9 0.1+0.0 2.7+0.3 1.7 £0.8 0.0+0.0 2.8+0.3 0.0+0.0 0.0+0.0
Pb 1.7+0.3 2.4+33 0.3+0.0 4.4+30 1.8 £0.6 0.3+0.2 2.1+0.6 0.1+0.0 0.3+0.2
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It was noticed that the concentration of trace metals, which played essential
role in body, was 2-3 times higher as mentioned in Cobb broiler
management guideline for all three brands with the highest concentration in
feed brand A. The observed concentration of Cd and Pb in the feed were
lower than maximum acceptable limit for feed specified by European Union
(1 mg/kg and 5 mg/kg for Cd and Pb respectively). However, there need to
focus on management practices used in intensive poultry farming units
which may lead to high metal concentration in the poultry litter as high
amount of metals (Cr, Hg, Pb) were observed in litter samples in group A.
These scenarios may lead to detrimental environmental and public health
effects. For example, application of such manure to agricultural lands will
offer a pathway of these toxic metals to bioaccumulation in food chain
systems.

Conclusion

The concerns about the public health impact of emissions from increasing
intensive poultry are growing. There is need to improve existing state of
knowledge on the contribution of these facilities to heavy metal pollution in
different environmental media and resultant risk of exposure to human. The
current study carried out in Punjab, Pakistan found that, in general, the
concentration of trace and heavy metals was high in feed comparison to litter
and air samples. Nonetheless, high concentration of metals found in litter
samples particularly in group A draws attention to the role of management
practices which may lead to high metal concentrations in litter. The current
practice of unregulated use of poultry litter in Pakistan as fertilizer to
agricultural land poses a major risk to public health. The concentration of
metals in air samples was noticed low as compared to litter samples but they
may contribute to deposition and build up in soils over time. The trace
metals along with other heavy metals are essential for the body, however,
there is need to focus on the feeding lots that the minerals should not exceed
the recommended limits. Furthermore, studies on heavy metal analysis of
different organs and muscles of birds are needed along with feed and litter
samples to better gauge public health risk.
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Abstract

In this study, the effects of litter type and gender of poultry on body
temperature in broilers were investigated. In the experiment, 750 chickens of
mixed gender (ROSS 308) were used. Broilers was placed into 15 pens
(dimensions, 2x2 m) according to research design. The Rectal, footpad and
breast 6 (3 male, 3 female) randomly selected chicken and litter temperature
was determined weekly. While the effect of the litter type on the footpad
temperature, the breast temperature and the litter temperature was
statistically significant (P<0.05), the rectal temperature effect was not
significant (P>0.05). The effect of gender on rectal temperature footpad
temperature, and the breast temperature was not statically significant
(P>0.05). As a result, it can be said that the litter type has no effect on the
body temperature but it is effective on some body surface temperatures and
litter temperature. At the same time, gender has no effect on body
temperatures and body surface temperatures. The results show that further
works are needed in this regard.

Key words: Broiler, Litter Type, Gender, Temperature

Etlik Piliclerde Althk Tipi ve Cinsiyetin Baz1 Sicaklik
Parametreleri Uzerine Etkisi

Ozet

Bu caligmada, etlik piliglerde altlik tiirliniin ve cinsiyetin bazi viicut
sicakliklar: tizerine etkisi arastirilmustir. Denemede, karisik cinsiyetteki 750
etlik pilic (ROSS 308) kullanmilmugtir. Etlik pilicler deneme planina gore 15
iinitede (2x2 m) yetistirmeye alinmistir. Rasgele se¢ilmis 6 (3 erkek, 3 disi)
tavuktan Rektum, footpad ve gdgiis sicakliklar1 ile althk sicakligi haftalik
olarak belirlendi. Altlik tipinin footpad, gogiis ve altlik sicakliklari iizerine
etkisi istatistiksel olarak 6nemli iken (P<0,05), rektal sicaklik iizerine etkisi
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anlamli degildir (P> 0,05). Cinsiyetin rektal sicaklik ayak tabam sicaklig1 ve
goglis sicakligi lizerine etkisi istatistiksel olarak énemli degildir (P>0,05).
Sonug olarak, althik tipinin viicut sicakligi {izerinde herhangi bir etkisi
olmadig1 ancak bazi viicut ylizey sicakliklarinda ve altlik sicakligim
etkiledigi sOylenebilir. Aym1 zamanda, cinsiyetin viicut sicaklii ve bazi
viicut yilizey sicakliklari iizerinde bir etkisi yoktur. Sonuglar, bu konuda daha
fazla ¢aligmaya ihtiya¢ duyuldugunu gostermektedir.

Anahtar kelimeler: Etlik Pili¢, Altlik Tipi, Cinsiyet, Sicakitk

Introduction

As in other husbandry fields, the aim in chicken production is to obtain the
yield in a desirable level at the lowest cost. As the chickens have spent their
life in poultry houses, in order for the chicken to be able to perform their
yield capacities entirely, they should be kept in a good environment
conditions with a good care as well as genetic features. An adequate
environment within poultry houses is a very important requirement for
success in the poultry industry. In poultry houses environmental conditions
mean physical (heat, humidity and air movement) and chemical factors
(ammonia and carbon dioxide) (Kocaman et al., 2006).

The environmental temperature range within which poultry are able to keep
a constant body temperature with minimum effort (‘thermo neutral zone’ or
‘comfort zone’) is ranges from 16-26°C. In case of reduction of
environmental temperature, they consume much feed in order to maintain
their body heat and likewise the environmental temperature increases feed
consumption falls (Diarra and Tabuaciri, 2014). Broiler producers have used
pine shavings (PS) as a primary bedding source for rearing broilers for
decades. Increased expansion of the poultry industry, new wood by-product
markets, and new lumber milling techniques are causing a decrease in supply
and increase in cost of PS and sawdust in many poultry-producing regions
(Bowers et al., 2003).

In this study, the effects of litter type and gender of poultry on body
temperature in broilers were investigated.

Material and Methods

In the experiment, 750 chickens of mixed gender (ROSS 308) were obtained
from a private commercial breeding center as animal material. The
experiment area has natural ventilation, tube feeders and automatic water
systems. Heating of the poultry was done with electrical heaters. The
experiment was conducted during the winter season (December-February).
Number of animal material for experiment was 750 mix-sexed broiler that
obtained from a private commercial breeder enterprise. Broilers was placed
into 15 pens (dimensions, 2x2 m) according to research design.
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In the experiments, wood shavings (WS), acidic pumice stone (APS), basic
pumice stone (BPS), 50% wood shavings + 50% acidic pumice stone
(WS+APS), 50% wood shavings + 50% basic pumice stone (WS+BPS),
were used as litter material.

The Litter temperature was determined weekly by the average of the values
obtained from 5 different places (4 corners and center), 3 times in a day
(Morning (7.00), noon (14.00) and evening (21.00)). The litter surface
temperature was determined by infrared thermometer (Bilgili et al., 1999).
Rectal, footpad and breast temperatures of 6 (3 male, 3 female) randomly
selected chicken from all replicate were determined weekly from 2™ week to
6" week. The rectal temperature was measured with a digital thermometer
inserted about 3 cm into the cloaca. The footpad and chest temperatures were
determined by taking the average of the values measured by the infrared
thermometer from 3 different parts of the organs. In the following weeks
temperature measurements were always taken from the same animals and
from the same places.

The data were evaluated according to the Variance Analysis Method.
Duncan multiple comparison test was applied to the mean of the groups that
were significant in the analysis of variance (Bek and Efe, 1989).

Results and Discussion
Effect of litter type and gender on rectal temperature, footpad temperature,
breast temperature and litter temperature are given in Table 1.

Table 1. Effect of litter type and gender on rectal temperature, footpad temperature,
breast temperature and litter temperature (°C)

Litter Type Rectal Footpad Breast Litter
Temperature Temperature Temperature Temperature
WS 41.10 30.32°8 30.33% 28.55°
APS 41.13 28.99% 32.7778 27.82%
BPS 41.12 29.68"8 33.55° 27.81*
WS+APS 41.18 30.518 33.28° 28.23"8
WS+BPS 41.19 30.378 33.438 28.26"°
P NS * * *
Gender
Male 41.14 30.08 33.11 -
Female 41.15 29.88 33.04 -
P NS NS NS -
Mean 41.15 29.98 33.07 28.13

NS: Nonsignificant (P>0.05); *: P<0.05; Within each column, means followed by different letters are
significantly different according to Duncan multiple range test.

While the effect of the litter type on the footpad temperature, the breast
temperature and the litter temperature was statistically significant (P<0.05),
the rectal temperature effect was not significant (P>0.05). Chickens, like all

48



International Poultry Science Congress of WPSA Turkish Branch’2018

homeothermic animals, maintain a constant body temperature (BT) over a
wide range of ambient temperatures (Deeb and Cahaner, 1999). So the
chickens can keep body heat in balance while some surface temperatures can
be affected by ambient temperatures. Likewise, the type of litter material
affects the litter surface temperature. This difference is mostly related to the
heat transfer ability of the litter material. The effect of gender on rectal
temperature footpad temperature, the breast temperature and the litter
temperature were not statically significant (P>0.05).

Conclusion

As a result, it can be said that the litter type has no effect on the body
temperature, but it is effective on some body surface temperatures and litter
temperature. At the same time, gender has no effect on body temperatures
and body surface temperatures. The results show that further works are
needed in this regard.
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The Effect of Egg Storage Period, Hatching Time, and Initial
Brooding Litter Temperature on Performance of Chicks from
Young Breeder

Reza Shiranjang, Serdar Ozlii, Okan Elibol

Department of Animal Science, Faculty of Agriculture, University of Ankara, Ankara, Turkey
Abstract

This experiment was conducted to determine the effect of egg storage period
(short: 5 d; long: 12 d), hatching time (early, middle, and late), and initial
brooding litter temperature in the first two days (hot: 34°C; cool: 28°C) on
performance of chicks from 27-wk old broiler breeder flock. Hatching time
was determined by identifying all chicks that hatched from 468-486 h
(Early), 487-492 h (Middle), and 493-514 h (Late) after start of incubation of
eggs. Incubation duration was extended with increasing storage period
(P<0.05). Although body weight (BW) and feed conversion ratio (FCR)
were affected by storage period at 35 d (P<0.05), there was no significant
difference in feed consumption (FC). BW at 2 d was decreased in cool
brooding temperature and late hatched chicks compare with hot brooding
temperature and early hatched chicks (P<0.05), wherease at 35d, there was
no significant difference in BW, FC, and FCR owing to hatching time and
litter brooding temperature. However, litter temperature by hatching time
interaction was significant, implicating that the highest mortality for Late
hatched chicks was obtained under cool brooding temperature in the first two
days (P<0.05). As a result of this study, broiler performance of chicks
obteined from young breeder was negatively affected by long storage period
under cool brooding temperature with delayed hatching time.

Key words: Young Flock, Brooding Litter Temperature, Egg Storage Period,
Hatching Time, Broiler Performance.

Geng Siiriilerde Depo Siiresi, Cikis Zamam ve i1k Iki Giin Althk
Sicakhiginin Broiler Performansi Uzerine Etkileri

Ozet

Bu caligmada, depo siiresi (kisa depo:5 giin veya uzun depo:12 giin), ¢ikis
zamani (erken, orta ve gec) ve ilk iki giin althik sicakliginin (sicak: 34°C
veya serin: 28°C) etlik pili¢ performansi lizerine etkileri arastirilmistir. 27
haftalik ebeveyn siiriisiinden yumurtalar kullanilmigtir. Kulugkanin 468-486.
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saati, 487-492. saati ve 493-514. saatlerinde ¢ikan civcivler sirasiyla erken,
orta ve ge¢ olarak ayrilmistir. Uzun siire depolama, civcivlerin cikis
zamaninin uzamasina neden olmustur (P<0.05). Depolama siiresi 35. giin
canli agirhk (CA) ve yem degerlendirme sayisim (YDS) olumsuz
etkilemesine (P<0.05) karsin yem tiiketim (YT) degerleri bakimindan
gruplar arasinda istatistik olarak farklilik tespit edilmemistir. Geg donemde
cikan civcivler ile altlik sicakligi serin olan civcivlerde 2. giin canl agirhik
degerleri diger gruplara gore daha disik elde edilmistir (P<0.05).
Calismanin 35. giiniide CA, YT ve YDS bakimindan altlik sicakligi ve ¢ikis
zamani grup ortalamalari arasinda istatistik olarak dnemli farkliliklar tespit
edilmemesine kargin 6liim orani bakimindan altlik sicakligi x ¢ikis zamani
interaksiyon etkisi tespit edilmistir. Diger bir deyisle, en yliksek 6liim orani
ilk iki giin serin altlikta tutulan ge¢ dénemde ¢ikan civcivlerde goézlenmistir
(P<0.05). Sonug olarak uzun siire depolama, ¢ikis zamaninin gecikmesiyle
birlikte diisiik altlik sicaklik kosullarinda tutulan geng siiriilerden elde edilen
civcivlerin broiler performansini olumsuz etkilemistir.

Anahtar kelimeler: Geng Siirii, Altltk Sicakligi, Depo Siiresi, Ctkis Zamani,
Broiler Performanst.

Introduction

The environmental conditions during storage and storage duration can have a
dramatic impact on hatchability, as reviewed in Brake et al. (1997). To
achieve maximum hatchability, it is recommended that eggs be stored for no
longer than three days and it is important to maintain temperature and
relative humidity (RH) during egg storage at 18°C and 70-78%, respectively.
Generally, as egg storage time increases, temperature in the storage room
should be decreased and RH increased to prevent dehydration (Christensen
et al., 2002, Elibol et al., 2002a, Elibol et al., 2002b). Egg storage beyond 7
d is associated with a decline in hatchability (Whitehead et al., 1985, Lapao
et al., 1999, Fasenko et al., 2001, Tona et al., 2003, Ates et al., 2004), an
increase in incubation period (Mather and Laughlin, 1976, Tona et al., 2003,
Ates et al., 2004), a decline in chick quality (Tona et al., 2003, Reijrink et
al., 2009), a decline in chick length (Goliomytis et al., 2015) and a
deterioration in post-hatch performance (Merritt, 1964, Tona et al., 2003,
Ates, 2004). Shiranjang et al. (2014) reported that the eggs stored for 4 d
hatched earlier than those stored for 11 d and Brake et al. (2014) found that
mortality and BW gain was poorer in late chicks relative to early and middle
hatched chicks. Chicks are not able to control their body temperature at the
day of hatch. After hatching, the transition into a warm-blooded organism
takes place about 3 and 4 days, depending on the chick size (Molenaar,
2012). Scott and Washburn (1985) suggested that during the first 5 d of the
brooding period, the temperature should be around 32.0°C, even though the
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thermoregulatory mechanism of the chickens was expected to develop very
rapidly, to have competitive broiler production results. The most important
management factor was to have the chicks move and eat during the first 2 d
of the brooding period (Leksrisompong et al., 2009). The objective of this
study was to determine the effects of egg storage period, hatching time, and
initial brooding litter temperature on feed consumption, BW, and mortality
of chicks from 27-wk-old broiler breeder flock.

Materials and Methods

Eggs were obtained from a commercial Ross 308 broiler breeder at 27 wk
old and stored for 5 d or 12 d, under 18°C temperature and 75% relative
humidity. A total of 1500 eggs were placed in 50-egg trays and set in 2
laboratory incubators (Cimuka, Ankara) under standard single-stage
conditions. Hatching time was determined by identifying all chicks that
hatched from 468 to 486 h (early), 487 to 492 h (middle), and 493 to 514 h
(late) after start of incubation of eggs. At 514 h of incubation, all chicks
were removed from the hatcher, feather sexed, permanently identified with
neck tags, weighed, and placed in 2 brooding rooms (cool litter temperature
of 28°C and hot litter temperature of 34°C) with 18-24 pens each for a total
of 588 chicks. After 48 h, litter temperature was equaled to 30°C in both
rooms. Birds and feed were weighed at placement and 2, 7, and 35 d of age.
Mortality was recorded twice daily. The data collected during the rearing
period were subjected to GLM procedure to estimate main effects of the egg
storage period, hatching time and initial brooding litter temperature, and
interaction between them (Minitab, 2004).

Results and Discussion

The current study showed that incubation period extended as storage period
increased. The total of early and middle hatched chick percentage was 85.4%
for 5 d stored eggs, but 45.2% was hatched for 12 d stored eggs. These
findings are in general agreement with the results of Yildirim (2005) who
found that after long storage, the percentage of hatched chicks was
influenced by the storage period (Elibol et al., 2002a). There were no
significant differences in BW from placement to 7 d due to egg storage
period (5 d vs. 12 d), but the BW of the chicks hatched from 5 d stored eggs
was significantly greater (60 g) compared with chicks hatched from 12 d
stored eggs at 35 d. However, there was no significant difference in FC and
mortality at 35 d among storage groups. Hot-brooded chicks exhibited
greater feed consumption and had greater BW at 2 d compared with cool-
brooded chicks (P<0.05) but this advantage disappeared by 35 d. Broiler
chick BW was greater at placement in Late chicks compared to Early and
Middle chicks (P<0.05), but this advantage disappeared by 7 d and 35 d.
Late hatching chicks exhibited greater cumulative mortality compared with
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early and middle hatching chicks (P<0.05). The greatest mortality occurred
in late hatching chicks when subjected to cool litter temperature during the
first 2 d of brooding. These findings are in general agreement with the
results of Butcher and Nilipour (2002), Tona et al. (2004), Ates et al. (2004),
and Yalcin et al. (2017).

Conclusion

It is well known that the egg storage period prior to incubation can influence
hatchability, hatching time, chick quality, and broiler performance.
Therefore, these factors are of considerable concern in commercial hatchery
practice. Hatching eggs from younger flocks have also been most often
subjected to extended storage on a routine basis due to the combined effects
of low egg production and less than minimum hatching egg weight, such that
extra time was required to accumulate sufficient numbers for setting. The
incubation period was increased with the extended stored period. Even
though the thermoregulatory mechanism of the chickens was expected to
develop very rapidly, the chicks can’t move and eat during the first 2 d of the
brooding period. One general recommendation that can be drawn from our
data was that litter temperature should reach 34°C at the time of placement
and be decreased to 30°C or slightly below by the second day of the
brooding period to achieve lower mortality when the younger flock eggs
stored extended period.
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Preparing Broiler Breeder Females for Optimum Production
Zekeriya Yildirim, Mert Yalcinalp
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Abstract

It is not amazing that numbers of total eggs and chicks from broiler parent
stock breeders are nearly 190 eggs and 160 chicks in 40 weeks production
period for the flocks in top 5% and 1.60 feed conversion rate, 2700 g live
weight at 40 days for the broilers. Foundation is in rearing to achieve peak
production, for good persistency and for high productivity. Focus on
uniformity, body confirmation (fleshing), body weight profiles, feed
management to create ideal preparation of the pullet. First grading at 7 days
and three more at 4,12,18 weeks by weighing one by one is essential to
achieve 80% uniformity in rearing period. At least 34% body weight gain in
the period between 16-20 weeks will accelerate hormonal process and begin
to deposit fat for sexual maturity. Fleshing score should be 2-3 until 15
weeks and 3-4 after 16 weeks. Decision of lighting is accordingly 2 cm
pelvic bone width and enough abdominal fat deposition. More than 4%
double yolk eggs at the 28" week means over feed and light stimulation.

Key words: Double Yolk Eggs, Fleshing, Grading, Peak Feed, Feed
Withdrawal

Etlik Pili¢c Disi Damizhklarin Optimum Uretim i¢in Hazirlanmasi
Ozet

Broyler damuzliklarnda 40 haftalik yumurta donemi i¢inde elde edilen
toplam yumurta sayisi, en iyi %5 ‘e giren siirlilerde 190, civciv adeti ise
160’1 gegmistir. Broylerlerde de 40. giinde 1.60’a yaklasan yem doniigiimii
ve 2700 gram canli agirliklar, sasirtict olmaktan c¢ikmistir. Yetistirme
donemi, yliksek pik ve sonrasinda da diizenli bir yumurta verimi icin esas
temeli olusturur. Uniformite, gdgiis etlenmesi (fleshing), canli agirhik seyri
ve yemleme programlar1 bilyime doneminde odaklanmasi gereken
alanlardir. Tlki 7 giin olmak iizere, 4, 12 ve 18. haftalarda tek tek tartilarak
siniflamanin yapilmasi, %80 ve iistii bir {iniformite igin gereklidir. 16-20.
haftalar aras1 %34 civar1 agirlhik artisinin saglanarak, cinsel faaliyetlerin
baslamasina yol agacak yeterli karm yag1 birikimi gerceklestirilmelidir. 15.
Haftaya kadar gogiis etlenme skorunun 2-3, 16. haftadan sonra ise ise 3-4
olmasi lazimdir. Isik uyarimimin baglatilmasinda 2 cm ve {istii pelvis aciklig
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ile pelvis kemiklerindeki yaglanmanin %80 tizerinde olmast durumu, dikkate
almmalidir. 28.haftada %4 ten fazla cift sarili yumurta asir1 yem ve 151k
uyariminin isaretidir.

Anahtar sozciikler: Cift Sarili Yumurta, Gogiis Etlenme Durumu, Pik Yem,
Yem Cekimi, Stniflama

Introduction

There is a range between different countries in point of egg and chick
numbers and some of them like Brazil have always better figures than others
with the same genetic material. Grading has a major role to get good results
in rearing. 4- 5 Times instead of one, and the first one at very early stage is
very effective. Grading at seven days, the 4th, 12th, 18th & 20th has a big
impact on frame uniformity, sufficient deposition abdominal fat and pelvic
width which are must for a good start. Grading by handling each bird one by
one is very hard job therefore brand new equipment have already developed
to make it semi automatically to save time and to make it easy process.
Addition to grading accordingly frame size and uniformity, grading for
Fleshing (body conformation) is also very critical parameter what we have to
look at. Over stimulation of breast muscles instead of abdominal fat
deposition postpones onset of laying and prevent having a good
production.to get appropriate amount of increase in body weight in the
period between 16-20 weeks is very essential for pelvic- abdominal fat
which encourages estrogen hormones production. This is also a must for
high peak and persistency. The females must grow at least 34% in that
period regardless their live weight at 15 weeks. A pre breeder diet with a
high energy level from 16 weeks will make easy the fat deposition. One of
the challenging subjects is that breeder managers can hardly control the over
body weight between the 20th week and at 5% production. 3 grams of feed
increments in that period is enough to keep Weight gain from 5% production
till peak should be 18%. It must keep in mind that every 1% less peak cost
you 1.6 less eggs. Over stimulation by feed and light definitely will cause
heavy hens, extremely high double yolk eggs, egg peritonitis and therefore
high mortality. 0.25% weekly mortality is normal and inevitable between
20-30 weeks.

Two main very critical points for optimum production are determining how
much feed energy is needed therefore peak feed amount and the age for feed
withdrawal. Well accepted aspect that is daily intake of 450 Kcal/ME and 25
grams of protein is enough to support the hens at peak. Feed increases
should be slow up to 35-40% and maximum feed should be given at 75%
daily production.
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Frame size and Fleshing (Body condition)

First two grading at the 7th and 28th days are outmost essential to get a
uniform skeleton development and frame size. Production results have been
improved by the grading at those two ages. It is always usual to see the birds
having the same weight but different frame size. The chicks should be sorted
into three groups — light, standard and heavy. The standard group should be
around 50%-60% of the flock. It is essential that the different groups can be
fed differently to manage.

Them according to their bodyweights. At eight weeks, 80% of skeleton is
determined. The goal is to have all birds at that age on the same bodyweight
Chicks from different ages parents (different categories) must be keep
separately at least for two first weeks preferably until second grading at the
4th weeks. All birds should have a fleshing condition between3-4 above 90
% and should have good far reserves on the pelvic bones before light
stimulation which is at 21-22 weeks.

Figure 2. Breast confirmation

Reaching the fleshing targets as 4-3 at the 4th week and 3-4 at 20 week point
out that flock managed well. Correct amount of body fat (fat on pelvic
bones) and 3-4 fleshing score (must be over 80%) is needed to start first light
stimulation.

One of the indispensable conditions is the incremental weight between 16-20
weeks. It must be 35% regardless whatever it is at16 weeks old. Because,
hormonal process starts and females have to increase body weight and
abdominal fat deposition. The flocks will not manage to put on 35% weight
by end of week 20 weeks will have poor peak and low persistency. Fat
deposition is outmost necessary in this period and the birds not too much
over fleshed. Onset of production will be delayed due to over fleshing but
not fat deposition. A pre breeder feed which has some more energy but less
amino acid levels comparing to growing feed is necessary to support
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physiological changes. Abdominal fat level at first egg should be 1.0-1.5%
of body weight.

Peak production - Few key factors?

One of the difficult periods is that knowing how to control weight between
first light stimulation and peak production. Heavy and over fleshed birds will
start the production late comparatively the standard ones. Delaying the
production will ended heavy females and concluded less peak and high
mortality. Over weight females’ eggs heavier therefore lay less number of
eggs (every 150 grams of more weight means one gram heavier egg). High
infertility rate and mortality is also very typical characteristics of heavy ones
particularly after 40 weeks. The males are not the only guilty for infertility,
over weight females also in charge of nearly 10% about that.

Percent of double yolk egg is one of the key parameters to understand over
feed and light stimulation. Double yolk peak is about at the 28th week and
shouldn’t be more than 4%. Control in % DY will help control pre peak
mortality due to egg peritonitis. There is a rank about size of yolks at
ovarium which should be different six yolks sized. It is not exception to see
even 12-13 yolks which are very close sizes in the over stimulated females.
Each 1% mortality between 20-30 weeks means 1% less peak production
and therefore 1.25 less eggs for each female.

Feeding - Few key reminders

The peak feed amount at the peak production must be adjusted accordingly
450 Kcal/ME daily intake. It could be 470 Kcal/ME for the very cold season.
The birds should have the peak feed at 75 % production. Feed increases
should be slow up to 35-40% just to control weight because of slow
increments of egg production. It is wise to increase feed increments for every
10% of production rise up and keep 3 days between two increments. The
other critical point is feed reduction time after peak. Hen day level off 5-6
consecutively should be accepted as peak and right after reduction must be
done. The first two reduction could be 2 grams for each one and 1 gram
following weeks until 40 weeks. Total drop of feed should be 13-15% of
peak feed amount. Feed clean up time is one of the indicators about feed
reducing time.3 hours for mash and 2 hours for crumble is reasonable.
Extended feed consumption period points out much more feed than needed
and give rise to double breasted hens which require more feed for
maintenance although egg production slow down — poor persistency. 85% of
total ME is exerted for maintenance at 55 week while it has been using only
65% of daily energy intake for maintenance at 32 weeks old. The basic
principal is not to allow more than 15-20 grams of weekly weight increases
in the entire production period of the females. It must be keep in mind that
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every feed increment will not reflect its impact on live weight earlier than 12
days.

Conclusion

First sorting at 7 days, BW increase between 16-20 weeks + 35%, from onset
to production + 18%. Consecutive feeding program from light stimulation to
35% HD will help reduce high % double yolk, spike hen mortality and
production persistency related issues. And peak feed at 75% production must
be given. 80% Fleshing score as 3-4 and fat deposition on pelvic bones is
essential to start light stimulation about 22 or 23 weeks old. Excellent
production results at peak ME intake of 450 Kcal for 2-3 weeks and
immediately feed reduction must start after peak. Always stay close to
standard body weight in production period and allow maximum 20 grams
weekly increments.
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Abstract

Indoor environmental conditions are a major factor for the broiler in terms of
bird welfare. Optimum temperature and relative humidity conditions in
indoor environment in broiler houses should be provided to prevent heat
stress, good feed conversion ratio, higher productivity and less mortality.
The goal of this study was to assess efficiency of indoor environment
conditions in a broiler house operated in Bursa region using temperature
humidity index (THI). The average mean and maximum THI values were 28
and 31, respectively and it varied from 25 to 31. According to THI results
obtained in this study, indoor environmental conditions in monitored broiler
house were insufficient for broiler in all measurement days.

Key words: Broiler, Heat Stress, Temperature-Humidity Index

Tiirk_g:e bashk
Ozet

Sicaklik ve bagil nem gibi i¢ ortam ¢evre kosullar1 hayvan refahi agisindan
broiler i¢in temel bir faktordiir. Broiler kiimeslerinde verimliligin ve yem
doniisiim oraninin yiiksek olmasi, 6liim oraninin azalmasi ve 1s1 stresinin
Onlenmesi amaciyla optimum sicaklik ve nem kosullar1 saglanmalidir. Bu
calismada, sicaklik-nem indeksini kullanarak Bursa’da bulunan broiler
kiimesinde i¢ ortam hava kalitesinin yeterliliginin  belirlenmesi
amaclanmistir. Ortalama ve maksimum THI degerleri sirasiyla 28 ve 31
olarak elde edilmistir ve THI degerleri 25 ile 31 arasinda degismistir. Bu
calismada elde edilen THI sonuglarina gore Olglim yapilan broiler
kiimesindeki g¢evresel kosullar, 6l¢iim yapilan tiim giinlerde broiler i¢in
yetersizdir.

Anahtar kelimeler: Broyler, Is: Stresi, Sicaklik-Nem Indeksi

Introduction
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Environmental conditions play a significant role in poultry houses to provide
desired productivity levels. Especially indoor temperature and relative
humidity have direct impacts on productivity and physiological activities of
hens. broiler are able to keep body temperatures and some mechanisms only
within certain temperature intervals in comfort region for temperature and
they can not adapt to high temperatures and relative humidity. Broilers are
more sensetive against heat stress to catch higher production performance
and feed conversion ratio (Lin et al., 2006).

Broiler chicken is a homeotherm that can live comfortably only in a
relatively narrow zone of thermoneutrality. Far away from thermoneutrality,
higher temperatures with higher relative humidity result heat stress as a
negative conditions for bird living. On the other hand lower environmental
temperature increases feed intake and decreases body weight gain and feed
conversion ratio, thus negatively influencing the performance of broiler
chickens (Blahova et al., 2007). Therefore, efficiency of indoor
environmental conditions as vital factor should assess in broiler house.
Temperature-humidity index (THI) integrate the effects of temperature and
humidity is a one of the thermal comfort indices in animal barns and may
offer a means to predict the effects of thermal conditions on bird
performance (Thom, 1958, Purswell et al., 2012). THI is highly used and has
been developed for various farm animals.

The objective of this study was to determine thermal comfort level of hens in
a broiler house operated in Bursa region through efficiency assessment of
indoor environmental conditions using THI.

Materials and Methods

Broiler house, selected for experimental purposes, is located in Bursa of
Marmara Region of Turkey. Broiler house is 39 m long, 8,6 m wide and 2.2
m height. General properties of broiler house is shown in Table 1. Monitored
broiler house ventilated mechanical using fans. Four fans with a diameter of
150 cm were used in mechanical ventilation system. In the summer period,
cooling pads besides the ventilation were used to decrease the indoor
temperature. At the beginning of this study, there were a total of 10000 hens
with 29 days aged in broiler house.

In this study, measurements of environmental conditions such as
temperature, relative humidity and air velocity were continuously performed
four days for 24 hours in the indoor environment in monitored broiler house.
A multifunction temperature and humidity meter (Model 350 XL-454, Testo
AG, Germany) was used in measurements. THI values was calculated by the
following eq 1 for broilers (Tao and Xin, 2003).

THI= 0.85T g + 0.15Tup (eq.1)
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Where,
Tg= Dry bulb temperature (°C),
Tw= Wet bulb temperature (°C) at a particular time.

The wet-bulb temperature in the THI equation was calculated using dry bulb
temperature and relative humidity (eq 2, Stull R., 2011)

Tw= T atan[0.151 977(RH% +8.313 659)]] + atan(T + RH%) — atan(RH% -
1.676 331) + 0.003 918 38(RHY%)*” atan(0.023 101RH%) — 4.686035

(€q.2)

Where,

T= Temperature (°C)

RH= Relative humidity (%)

Atan= The arctangent function uses argument values as if they are in radians.

The air velocity is also important factor affected heat stress in animal barns.
Therefore, air velocity value should be added THI equation. New equation is
named temperature humidity velocity index (THVI). In this study THVI
values also were calculated by using eq 3 (Tao and Xin, 2003).

THVI= (0.85%ty, + 0.15%t,,)*V 2% (eq.3)

Results and Discussion

For four days, average max. and min. values of T, Relative humidity,Air
velocity, Tup, THI and THIVduring measured four days have been illustrated
in Table 2.

The present study showed that in the barn, the mean temperature and relative
humidity and air velocity of air was 29°C, 54% and 0.21 m s™, respectively.
The average mean and maximum THI value was 28 and 31, respectively and
it varied from 25 to 31. The mean THIV and Tw values were 31 and 22,
respectively.

Conclusion

According to THI results obtained in this study, indoor environmental
conditions in monitored broiler house were insufficient for broiler in all
measurement days. When it is looked THI values at temperature humidity
index chart for poultry, monitored broiler house is in Alert region for first
and fourth days and Danger region for second and third days. On the other
hand, THIV value showed that air velocity in monitored broiler house is
weak for broiler chickens. Therefore, the broiler producer must take measure
to improve indoor environmental conditions in his broiler house. As a result
of this study, the broiler producer should operate his evaporative cooling
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system or increase ventilation rate as a measure in terms of environmental
condition control systems.

Table 1. General features of selected poultry house

Location Akgalar

Housing System Floor system on litter
Capacity 10 000

Density m?/bird 33

Ventilation System Mechanic

Manure System Litter+Manure
House Direction North-East

Table 2. Mean temperature and relative humidity and velocity of air in poultry, Tw,
THI and THIV values

MD T RH AV W-BT THI THIV
Ave. 29 47 0.23 21 28 30
1 Max. 30 55 0.44 23 29 30
Min. 27 41 0.04 19 26 31
Ave. 29 52 0.17 22 28 31
2 Max. 32 64 0.41 26 31 32
Min. 26 38 0.04 17 25 30
Ave. 30 56 0.18 23 29 32
3 Max. 32 64 0.43 26 31 33
Min. 27 45 0.01 19 26 34
Ave. 28 61 0.26 22 27 29
4 Max. 31 69 0.67 27 31 31
Min. 26 51 0.05 19 25 29

MD: Measurement days, T: Temperature (°C), RH: Relative humidity (%), AV: Air velocity (m/s), W-
BT: Wet-bulb temperature (Tw)
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Abstract

The aim of this study is to determine the summer time concentration of
particulate matter (PM) in a commercial broiler houses in the Bursa region
of western Turkey. In this study, PM concentrations and indoor
environmental conditions such as temperature, relative humidity was
measured continuously for four consecutive days in summer months. A
pDR-1500 Aerosol Monitor (Thermo-Fisher Scientific, USA) was used for
particulate matter concentrations measurements. The daily average exhaust
PM concentrations overall of study were 1.25 mg/m°. The obtained PM
concentrations were exceed limit values (20pug/m®) for livestock houses
published in European Directives “Air Quality Directive”.

Key words: Broiler, Concentration, Particulate Matter

Bir Broyler Kiimesinde Yaz Mevsimi Partikiil Madde
Konsatrasyonlan

Ozet

Bu calismanin amaci Bursa bolgesinde faaliyet gdsteren ticari bir broyler
kiimesinde yaz mevsiminde gerceklesen partikiil madde
konsantrasyonlarinin ~ belirlenmesidir. ~ Calismada, partikil  madde
konsatrasyonlar1 ve sicaklik, bagil nem ve hava hiz1 gibi i¢ ortam gevre
kosullar1 yaz aylarinda dort giin siirekli olarak ol¢iilmiistiir. Partikiil madde
konsantrasyonlarinin 6lgiimlerinde bir pDR-1500 partikiill madde olger
kullamlmustir. Giinliik ortalama PM konsantrasyonlar: 1,25 mg/m® olarak
elde edilmistir. Olgiilen partikiil madde konsatrasyonlari, Avrupa Birligi
tarafindan ¢ikartilan “Hava Kalitesi YoOnetmeliginde” yayinlanan
hayvancilik isletmeleri icin partikiil madde konsantrasyon sinir degerlerini
asmistir.

Anahtar kelimeler: Broyler, Konsantrasyon, Partikiil Madde
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Introduction

According to the FAO database, Turkey has one of the largest broiler
populations with 293 million head in 2014 in the world. This amount is
equal to 16% of the European broiler inventory. Broiler production is a
significant source of livelihood for Turkish people, especially in western
Turkey, and is one of the largest livestock sectors. Broiler production in
Turkey has steadily improved, as evidenced by the recent emergence of large
broiler farms with modern houses in the Bursa region.

Concentration of particulate matter is of particular concern to broiler
producers. Particulate matter (PM) associated with animal feeding operations
is a concern for the chickens, occupants and the surrounding community.
The adsorbed odorants and bacteria on PM may pose health hazards on
worker and chicken, and environmental contamination for surrounding of
broiler house. Baseline measurements of concentration of PM are the first
step toward assessing the environmental impact of animal feeding operations
and evaluating effectiveness of dust control strategies (Redwine et. al.2002,
Li et.al. 2011).

The air quality monitoring in broiler houses will become more important in a
few years for the Bursa region, and additional scientific studies are required
to address indoor air quality in broiler houses. There have been a little
number of studies on PM concentration in broiler houses.

The aim of this study is to determine the summer time concentration of
particulate matter (PM) in a commercial broiler houses in the Bursa region
of western Turkey.

Materials and Methods

A broiler farm in Bursa, west of Turkey, was selected for the study that
monitored total PM concentrations. Selection of the farm was based on its
production scale and management practices being representative of the
current and growing trend of broiler production facilities in Bursa region.
Table 1 showed structural features of monitored broiler house. The
monitored broiler house had mechanical ventilation system with four
ventilation fans. Feces dropped to the bedding material on the concrete floor.
Hay and rice hull are generally used in monitored broiler house as bedding
material.

In this study, PM concentrations and indoor environmental conditions such
as temperature, relative humidity was measured continuously for four
consecutive days in summer months. A pDR-1500 Aerosol Monitor
(Thermo-Fisher Scientific, USA) was used for particulate matter
concentrations measurements.

Indoor air temperatures, relative humidity (RH) and air velocity in monitored
house were measured at 5 min intervals throughout the experiment using
portable temperature/RH/air velocity meter with hot-wire probe (Model 435-
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2, Testo, Germany). Outdoor temperature/RH/air velocity data was taken
from governmental meteorology station near the monitored broiler houses.

Table 1. Constructional properties of selected poultry house

Location Akgalar

Housing System Floor system on litter
Capacity 10 000

Density m?/bird 33

Ventilation System Mechanic

Manure System Litter+Manure
House Direction North-East

The data obtained monitored broiler houses was statically analyzed by using
JMP 7. The general linear model was used to determine significance of
differences among pollutant PM emissions.

Results and Discussion

Indoor Environmental Conditions

The daily environmental conditions averages were obtained from hourly
environmental conditions averages during measurement period. Indoor
temperature, airflow rate and relative humidity ranged between 20-32 °C,
0.07-5.8 mh.bird and 34-80%, respectively. Obtained average mean
temperature and relative humidity values showed that indoor environmental
conditions didn’t provide to bird’s demand about environmental conditions,
except some minimum values. Maximum temperature value was obtained
around 15:00 in first measurement day while minimum temperature was
occurred around 05:00 in fourth measurement day.

PM Concentrations
The daily average exhaust PM concentrations overall of study were 1.25
mg/m®. The daily average ambient concentrations of pollutant PM incoming
air to the monitored broiler houses were measured 0.1 mg/m®. The
differences among measurement days for PM concentration were statistically
significant (P<0.01).

Table 2. Particulate matter concentrations in a broiler house in summer season

i 3
Measurement Days PM Concentration (mg/m~)

Avg. Max Min SD
1 0.87° 4.01 0.13 1.21
2 1.48° 5.11 0.07 1.65
3 2.03° 14.44 0.07 3.21
4 0.62° 1.69 0.08 0.52
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Hourly variation on obtained PM concentrations were investigated in
measurement days. The average mean PM concentrations were measured
0.82 mg/m® for day time and 0.99 mg/m® for night time. The differences
between day and night time concentrations wasn’t significant (P>0.05)
during study period. The maximum exhaust PM concentrations were
measured around 05:00 am in first measurement day.

The effects of environmental conditions on PM concentrations were
analyzed for each and all measurement days. Temperature, relative humidity
and air velocity measured in this study were compared with PM
concentrations using regression analyze. Hourly PM concentrations statically
affected from relative humidity (P>0.01). Temperature and air velocity had
nonsignificant effect on PM concentrations in this study.

Conclusion

The obtained PM concentrations were exceed limit values (20pg/m®
Cambra-Lopez et.al.2010) for livestock houses published in European
Directives “Air Quality Directive”. Therefore the producer should apply
some mitigation techniques to reduce PM concentrations in broiler house.
Pollutant PM concentrations in animal barns affect workers’ health as well
as broiler. Different countries worldwide have some regulations to protect
workers’ health in animal barns. These regulations set limits for a time-
weighted average (TWA) over 8 h and a short exposure threshold limits.
According to Turkish regulations on workers’ health, the exposure limit of
PM was established as 0.05 mg/m® for TWA over 8h (Kilic, 2013). The
average PM concentrations in this study were exceed exposure limits in
these regulations.
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Abstract

The trial on commercial flock of Cobb Avian 48 broiler breeders housed in
Veranda Breeder cage batteries (Vencomatic) proved that stocking density of
hens recommended by the producer of the equipment can be effectively
increased from 60 to 64 hens per cage with the same number of males (6
cocks per cage), i.e. stocking density can be increased from 12.5 to 13.2
birds/m® without any deterioration of reproductive performance of the flock.
The intensity of lay at higher stocking densities was higher by 1.1-2.6% in
compare to control, percentage of eggs suitable for incubation higher by 0.9-
5.5%.

Key words: Broiler Breeder Flock, Stocking Density, Cage Housing,
Reproductive Performance in Hens, Intensity of Lay.

Introduction

Cage housing system for broiler breeder flock is considered more effective
in compare to floor systems in terms of area efficiency, savings of energy
and capital investments, feed efficiency. Tier cages substantially increase the
capacity of poultry houses.

New advanced equipment for cage housing systems implying high levels of
mechanization and automation of the operations can help in the realization of
the genetic productivity potential of broiler breeders.

Earlier research in the adaptation of poultry to cage housing (Giller, 1980;
Dronova, 1986; Silin, 1983; Slepukhin, 2000; Stollyar et al., 1991)
evidenced that locomotor activity in cage-housed birds depends primarily on
the stocking density. In a case of floor housing systems stocking density is
restricted by the condition of the litter. Cage housing is not restricted by this
factor and stocking density in cages is usually higher than on the floor.

The aim of our study was to determine the effects of different stocking
density in cage housed broiler breeders on the reproductive efficiency of the
flock.

Materials and Methods
The trial was performed on the commercial Cobb Avian 48 boiler breeder
flock kept in a poultry house equipped with Veranda Breeder 4-tier cage
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batteries with nests (Vencomatic Group, the Netherlands). Cage size was 4.6
% 1.15 m. The producer of the equipment recommended stocking density 802
cm?/bird, or 66 birds per cage, with sex ratio 1:10 (6 cocks per 60 hens in a
cage).

The breeders were housed since 20 to 60 weeks of age. The flock (20,000
birds) was allotted in four treatments with different stocking density and sex
ratio according to the scheme presented in Table 1.

Table 1. The scheme of the trial

Stocking density

T HPC CPC SR birds/m?  cm?bird FS** PPN
1(c) 60 6 1:10 12.5 802 13.8 8

2 62 6 1:10.3 129 778 13.8 8

3 64 6 1:106 132 756 13.8 8*

4 67 7 1:9.5 14.0 715 13.8 8*

T: Treatment, HPC: Hens per cage, CPC: Cocks per cage, SR: Sex ratio (3/9), Feeder space (cm/hen)**,
BPN: Birds per nipple, * 1 additional nipple was set., ** feeder space for cocks was 18 cm/cock.

The flock was fed standard diets for breeders with contents of necessary
nutrients balanced in accordance with the Cobb recommendations for this
Cross.

Results and Discussion

The age of first egg laid in treatment 3 was lower by 3, 3, and 5 days in
compare to treatments 1, 2, and 4, respectively. This treatment was also the
first that reach 5, 50, and 60% of the intensity of lay. Peak of the egg
production in treatment 3 was reached at 198 days of age, earlier by 1, 2, and
6 days in compare to treatments 1, 2, and 4, respectively.

90 7 ——Trt. 1
80 - —a—Trt. 2
= Trt. 3
= .
;’; 70 Trt. 4
= 60 4
[=]
Z 50 -
g 40 A
E
30 T T T T T T T T 1

26 28 29 30 31 35 40 45 50 55 60
Age, wks

Figure 1. The age dynamics of the intensity of lay in hens caged with
different stocking density
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Peak level of the intensity of lay was reached at 30 weeks of age by all
treatments. The peak level (above 70%) lasted for 5 weeks in treatments 1, 2,
and 4, while in treatment 3 peak level was maintained during 6 weeks (Fig.
1). The best average egg production throughout the trial per initial hen was
found in treatment 3 (149.7 eggs per hen), higher by 1.1; 2.6 and 1.3% in
compare to treatments 1, 2, and 4, respectively.

The percentage of eggs suitable for incubation throughout the entire
experiment (20-60 weeks of age) was also found in treatment 3 (89.78%),
higher by 0.9; 1.6 and 5.5% in compare to treatments 1, 2, and 4,
respectively; egg fertility rate was the highest in treatment 4 (90.58%),
higher by 1.6; 4.1 and 4.7% in compare to treatments 1, 2, and 3,
respectively. We consider that this increase in fertility rate was related to the
lowest sex ratio in treatment 4 (9.5 hens per cock vs. 10.0-10.6 in other
treatments).

Conclusions

The trial on commercial flock of Cobb Avian 48 broiler breeders housed in
Veranda Breeder cage batteries (Vencomatic) proved that stocking density of
hens recommended by the producer of the equipment can be effectively
increased from 60 to 64 hens per cage with the same number of males (6
cocks per cage), i.e. stocking density can be increased from 12.5 to 13.2
birds/m? without any deterioration of reproductive performance of the flock.
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Feed Supplements as Antimicrobials
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Abstract

It is well known that alternative food additives are being researched following the
prohibition of the addition of antibiotics to poultry feed as arowth factors. These
studies have mostlv concentrated on enzymes, probiotics, prebiotics, organic acids,
plant extracts and plant essential oils, and it has been shown in many studies that
these additives have an effect on animals. In addition to these, antimicrobial peptides
(AMPs) have recently been considered as alternatives to antibiotics. AMPs,
produced by bacteria, insects, amphibians and mammals, as well as by chemical
svnthesis. In particular, their natural antimicrobial properties and their low tendency
to create resistance in micro-oraanisms suaaest that they miaht be a qood alternative
to antibiotics. Today, more than 600 natural AMPs are known. They are not only
effective against bacteria but are also known to be effective acainst funai and
viruses. In studies on pias and broiler chickens, they have been shown to be
beneficial effects on arowth performance, nutrient digestibility, the immune system,
intestinal morpholoay and aut microbiota.

Antimicrobial peptides are small biological molecules formed from 12-50 amino
acids. Their secondary structure can be grouped into four classes: a-helical peptides,
B-sheet peptides, extended peptides, and loop peptides. AMPs have been reported to
kill bacteria, in particular those showing resistance to multiple antibiotics. They have
been proved to have a strona effect acainst Staphvlococcus aureus and
Pseudomonas aeruainosa. AMPs show activity by interactina with bacterial
membranes. It is thouaht that three mechanisms play a part in this effect, the barrel-
stave model, the carpet model and the toroidal pore model. Apart from blockina the
svnthesis of bacterial cell walls, they show antibacterial effects by blockina bacterial
protein and nucleic acid svnthesis and by inhibitina enzvme activitv. Some of the
AMPs used in poultry feedina are sublancin, secropin, maaainin, nisin and defensin.
These peptides can be used by adding them to feed or to drinking water. It has been
reported that addina secropin to the rations of broiler chickens increases the
diaestibility of crude fat and the retention of nitroaen. The dietary supplementation
of sublancin has been observed to increase villus heiaht of the duodenum in broilers,
and despite the development of Clostridium perfrinaens, to increase the villus/crvpt
ratio. AMPs block the development of harmful bacteria while encouraaing the
arowth of beneficial bacteria. It has been reported that sublancin reduces the
Clostridium perfrinaens count while increasing the numbers of Lactobacilli. The
addition of antimicrobial peptide P5 at 60 ma/kg has been reported to reduce
coliform numbers in the intestines and feces of broilers. This review has attempted
to find an answer to the question of whether AMPs added to the feed of poultry can
be an alternative to antibiotics by examining previous studies.

Keywords: ?2?2?22222222222??
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Abstract

The objective of this experimental survey is to distinguish the effect of phytogenic
complex (Volarom®™) as an alternative to antibiotic growth promoters (AGP) on the
gut morphohistology of broilers chickens, reared under optimal environmental
conditions. Undred 1-day- Cobb strain chicks were divided into 2 groups (control
and experimental). The broiler chickens received the following feed: control group:
basic feed, experimental group: basic feed + 50 ml of phytogenic complex / 50
chicks in water for 42 days. At the age of 42 days, five birds per treatment were
randomly selected and slaughtered. Representative segments of the gut broiler
chickens (duodenum, jejunum and ileum) were removed from each slaughtered bird
and then subjected to fixation and histological observation. Ten consecutive villi
were analyzed, measuring their height and depth. Height was measured from the
base of the villi at the junction of the crypt to the tip of the villi. For morphometry
the software "Image J1-45s" was used Version 1.6.0_20. There were no significant
effects of the phytogenic complex on the morphohistology of the gut of broiler
chicken at 42 days

Key words: Broiler Chicken, Gut, Morphohistology, Phytogenic

Introduction

Feed additives are products used in animal nutrition to improve the quality of food
animal origin, or to increase the performance of production and health of animals
(Hashemi and Davoodi, 2011). However, the exaggerated use AGP has resulted in
increased antibiotic residues in animal products and the development of
antimicrobial resistance. This led, the European Union to ban the use of antibiotics
growth promoters (AGP) in livestock production, in 2006. This has resulted in the
search for alternatives to AGP in animal feeds, which will provide the same
protection against pathogenic and non-pathogenic microorganisms, as well as
improving the performance of animals. An intensive search for substitutes such as
probiotics, prebiotics, symbiotic, enzymes, organic acids, organic minerals,
oligosaccharides and other feed additives has taken place over the last decade
(Fulton et al., 2002). Among the potential candidates, phytogenic represents a new
and exciting group of feed additives, mainly from herbs, spices or other plants. Plant
extracts and essential oils have received a great deal of attention because of their
natural antimicrobial properties (Cowan, 1999), to improve immune property (Guo
et al., 2003), the ability to manipulate microorganism intestinals (Hashemi and
Davoodi, 2011); Also, they have coccidiostatic activity (Allen et al., 1997, Youn and
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Noh, 2001). This study tested the effect of the phytogenic complex (Volarom®) on
the gut morphohistology of broilers chickens at 42 days.

Materials and Methods

This study was conducted at the Experimental Poultry Station, Veterinary
Department, Batnal University, during September and October 2016. Animals are
raised under optimized environmental conditions (temperature, humidity, air speed,
ventilation). Experimental procedures followed the principles of the Animal Care
Committee of the CRBt (National Center for Biotechnology Research), Constantine,
Algeria. A total of 100 Cobb broilers chickens were randomly allocated to 2 dietary
treatments: one based on no feed additives (control), and one supplemented with 50
ml phytogenic complex (Volarom®)/50 subjects in water (experimental). Feed
formulation was carried out according to NRC (1996) recommendations. This
phytogenic complex is composed of a mixture of thyme, olive leaf, rosemary,
grapefruit pepins and turmeric. Five birds per treatment were randomly selected and
slaughtered, representative segments of the small intestine (duodenum, jejunum, and
ileum) were taken from each bird and then subjected to fixation and histological
segmentation as described by the method of Iji et al. (2001).Ten consecutive villi
were analyzed, measuring their height and depth (Aptekmann et al., 2001). . For
morphometry the software "Image J 1,45s" was used Version 1.6.0_20. The images
are taken thanks to the use of a camera integrated into the microscope (Zeiss-
Axioskope 20). The sensitivity of this camera is set to that of the film used (100
ASA). Data were analyzed by ANOVA using general linear models, followed by a
LSD post hoc test to separate means, using Stat Soft software (STATISTICA 7,
2005). Results were considered significant when P<0.05.

Results and Discussion

The results of gut morphohistology for broilers slaughtered at the age of 42 days are
shown in Table 1 and Figure 1, indicating villous height and crypt depth. Significant
differences between dietary treatments (control and experimental) were measured
for duodenal villus height and crypt depth. Villous height was longer for broiler
chickens in the control group and shorter for broilers supplemented with the
phytogenic complex (PC). The depths of the duodenal crypt were significantly
deeper in animals supplemented with PC, and shallower for broilers in the control
group.

The size of the jejunum villi was longer in broiler chickens in the control group,
while the broiler chickens receiving PC had the shortest jejunum villi. The depths of
the jejunum crypt were the deepest in broilers supplemented with PC, and shallower
in broilers in the control group. Statistically, there was no significant difference
between villous size and crypt depth between control and experimental groups
(P<0.05).

The results of the morphohistology of the ileum show that the broilers in the control
group had the highest height and depth of the crypt compared to the experimental
group. However, the difference between the 2 groups is only significant for the
depth of crypts values (P<0.05).

Similar results have been found in studies by Peri¢ et al. (2010) and Samadian et al.
(2013). Recent study, revealed a significant increase in villous height, depth of crypt
in broiler chickens supplemented with garlic powder at 0.5 g / kg or the combination
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garlic and black seed with a rate of 0.5 g / kg combined (Saeid et al., 2013).
Improved intestinal morphology broilers, having consumed a ration supplemented
with garlic powder or a combination of garlic powder and black seed also
experienced a significant improvement in production performances (Saied et al.
2013).

Longer villi with more enterocyte cells for uptake and deeper crypts showing greater
demand for new tissues due to proliferation in light have been found by Parsaie et
al., (2007) and Xu et al. (2003). A higher turnover of cells, thus a deeper crypt,
would lead to a higher energy demand for maintenance of the broiler chicken
digestive tracts. The energy could instead be used for growth and improved
performance of animals (Choct, 2009). Pathogenic bacteria present in the
gastrointestinal tract are considered to damage enterocyte cells, which reduces their
absorption, as well as deeper crypts (Parsaie et al., 2007). Phytogenic feed additives
are thought to reduce the number of pathogenic bacteria in the gastrointestinal tract
(Wenk, 2000, Hashemi & Davoodi 2011) and would result in less damage to
enterocytes and better uptake and villous height. However, many studies show no
effect of phytogenic products on the gut morphology and histology, making it
difficult to link improved intestinal morphology to better animal performances.

Table 1 Mean gut morpho-histology of broilers chickens (42 days)

Gut

G Duodenum (n=7) Jejunum (n=7) lleum (n=7)

VH DC VH DC VH DC
C 1320+£310 | 238450 1131100 | 230+£70  1050+140 | 170450
E 12304270 | 245460 ~ 11274290 | 210460 980+220 130+40
p* 0.001 0.1 0.7 0.07 0.07 0.0009

G: Groups, C: Control (basic diet), E: Experimental (+PC**), VH: Villosity height (um), DC: Depth of
crypts (um), P **: Averages within the same column are not significantly different (P<0.05); PC:
Phytogenic complex

Figure 1. Gut histology of broiler chickens
(A) Jejunum control, (A1) Jejunum experimental, (B) Duodenum control, (B1) Duodenum experimental,
(C) lleon control, (C1) lleon experimental (H&E 10X)
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Abstract

A healthy gut is essential for optimal nutrient absorption, bird performance
and welfare. Gut is not only digestive organ but also the biggest
immunologic organ in the body. Enterocites lining in the gastrointestinal
tract are the fast regenerating cells in the body. Thus, accounts for 20% of
body energy expenditure. The impaired gut function not only impairs the
absorption of nutrients, but it also increases the prevalence of diseases in
broilers such as necrotic enteritis, dysbiosis. Tightly bounding of epitelial
cells is essential to prevent the passing of pathogens, allergens and toxins
into the submucosa and blood circulation. Especially fast growing modern
broiler strains susseptible disorders associated with impaired gut and
immune system. There are many efforts to support gut health of broilers
including usage of some additives (glutamine, butyric acid,
mannanoligosacharides, beta glucan etc.) and feeding methods (feeding with
whole grain or coarsely ground feed).

Recently, glutamine is considered as a conditionally essential amino acid for
broilers in the stres conditions. There are many researches about glutamine,
which is reported to support gut development and integrity. In this review, it
is summarized the role of glutamine on gut integrity of broilers.

KeyWO rds: ?22?2?22?7?2?2?2?2?2?2?2?27??

Tiirkce Bashk
Ozet

Saglikli bir bagirsak; optimum besin madde emilimi, kanatl performansi ve
refah1 icin gereklidir. Bagirsaklar yalnizca sindirim orgami degil, aym
zamanda viicudun en biiylik immiinolojik orgamidir. Gastrointestinal
sistemdeki enterositler viicudun en hizli rejenere olan hiicreleridir. Bu
yiizden, viicutta harcanan enerjinin %20’si bagirsaklar tarafindan
kullamlmaktadir. Bagirsak fonksiyonlarmin zayiflamasi, bozulmasi besin
madde emiliminin azalmasinin yani sira broylerlerde nekrotik enteritis,
disbiyozis gibi hastaliklarin ortaya ¢ikisini artirmaktadir. Bagirsak
hiicrelerinin birbirine siki baglanmasi patojenlerin, toksin ve allerjenlerin
submukozaya ve kan dolasimina gegisinin Onlenmesinde gereklidir.
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Ozellikle hizh biiyiiyen modern broyler irklar1 zayiflamis bagirsak ve immun
sistemle iligkili hastaliklara karsi oldukca hassastirlar. Broylerlerde bagirsak
saglhigmi desteklemek amaciyla pek ¢ok yem katki maddesi (glutamin,
butirik asit, mannanoligosakkaritler, beta glukan vb.) ve yemleme metotlari
(tim tane yem veya iri partikiillii yem) kullanilmaktadir.

Son yillarda glutaminin broylerlerde 6zellikle stres kosullarinda kosullu
esansiyel amino asit oldugu diisiiniilmektedir. Glutaminin bagirsak
gelisimini ve biitlinliiglinii destekledigini rapor eden pek ¢ok ¢alisma vardir.
Bu makalede glutaminin broylerlerde bagirsak biitlinliigii tizerindeki roliine
iligkin aragtirmalar derlenmistir.
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Abstract

In this study, effect of dietary supplementation of oregano and rosemary
essential oils (EO) on performance and caecal microflora of broilers was
investigated. A total of 450 Ross 308 male day old chicks were divided into
5 groups: a Control (C), fed a basal diet; four treatment groups, which
received a basal diet supplemented with oregano and rosemary EOs
individually (O, 300 mg/kg oregano EO; R, 300 mg/kg rosemary EO) and
combined (OR1, 150 mg/kg oregano EO + 150 mg/kg rosemary EO; OR2,
200 mg/kg oregano EO + 200 mg/kg rosemary EQO). Body weight (BW),
feed intake (FI), body weight gain (BWG), feed conversion ratio (FCR), and
caecal microflora were determined weekly, and at the end of 42 d,
respectively. BW in R (P<0.05) and OR2 groups (P<0.001), and BWG and
FCR in OR2 group (P<0.05) were significantly higher than C group in 42 d,
despite no difference in Fl in any group during rearing (please use
experimental period use instead of rearing). Cecal coliform bacteria
(P<0.001) and Clostridium spp. (P<0.01) decreased, and Lactobacillus spp.
(P<0.001) increased substantially between C and treatment groups. All
samples were positive for Escherichia coli and negative for Clostridium
perfringens. Results suggested that combined oregano and rosemary (200
mg/kg ea) EO supplementation significantly increased BW and BWG,
improved FCR in 0-42 d, beneficially influenced caecal microflora by
lowering coliforms and Clostridium spp., and increasing Lactobacillus spp.

Keywords: Oregano, Rosemary, Broiler, Performance, Caecal Microflora

Introduction

European Union initiated the ban for antibiotic use as growth promoters in
feed additives in poultry in January 2006, which was followed by many
other countries in the world including Turkey, due to the development of
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resistance and its genetic transfer between animal and human microbiota
(Sugiharto, 2016; Mohiti-Asli and Ghanaatparast-Rashti, 2017). This action
led to pursuit for new alternatives with similar beneficial effects as
antibiotics in the poultry industry. In recent years, nutraceuticals such as
probiotics, prebiotics, symbiotics, organic acids, exogenous enzymes,
polyunsaturated fatty acids and phytobiotics, most of which are generally
recognized as safe (GRAS), are used in the food industry and in animal diets,
particularly in broilers, for promoting growth performance and modulating
intestinal microbial flora (Sugiharto, 2016; Franciosini et al., 2016). Among
these, phytobiotics can both be in the form of flowers, roots, bark, leaves,
seeds, peel, fruits and wood, and also as extracts of aromatic and volatile
liquids of these parts, which are known as essential oils (EOs) (O’Bryan et
al., 2015). In addition to their many distinct and favourable effects such as
increasing feed consumption, stimulating secretion of digestive enzymes,
gastric and intestinal mobility, EOs of aromatic plants have also
antimicrobial, antiviral, antiparasitic, antifungal, immunomodulating,
antioxidant and anti-inflammatory activities (Wati et al., 2015; Zeng et al.,
2015; Giannenas et al., 2016).

Oregano (Origanum vulgare L.) and rosemary (Rosmarinus officinalis L.)
genera belong to the Lamiaseae family and are used as feed additives in diets
(Sienkiewicz, 2013). Oregano is an aromatic plant widely distributed in the
Mediterranean region and in Asia. Oregano EO is a volatile oil concentrated
from natural plant products, and harbours high percentages of volatile aroma
compounds such as thymol and carvacrol (Silva et al., 2012). These major
compounds, which can have anti-inflammatory and antioxidative activities,
exert their antimicrobial effects by disrupting inorganic ion balance and
disturbing pH homeostasis in bacterial membranes (Corduk et al., 2013;
Hashemipour et al., 2013; Zou et al., 2016). Another aromatic herb,
rosemary has several naturally active compounds with antioxidant activity,
mainly the phenolic diterpenes, such as carnosol, rosmanol, and their acid
forms or flavonoids. On the other hand, the major components of rosemary
EOs are monoterpenes such as a-pinene, 1,8-cineole, myrecene and borneol,
which possess strong antimicrobial activities (Yasar et al., 2011; Yesilbag et
al.,, 2011; Khazaei et al., 2017). Previous literature has many studies
highlighting the beneficial effects of oregano and rosemary, as herbs (Yasar
et al., 2011; Yesilbag et al., 2011; Khazaei et al., 2017; Demir et al., 2005;
Cross et al., 2007; Tollba, 2010; Abdel-Wareth et al., 2012), in EO forms
(Giannenas et al., 2016; Yesilbag et al., 2011; Cross et al., 2007; Botsoglou
et al., 2002; Kirkpinar et al., 2011), in aqueous extract (Franciosini et al.,
2016), in extracted active component such as carvacrol and/or thymol (Jang
et al., 2007; Tiihonen et al., 2010; Abudabos and Alyemni, 2013; Sun et al.,
2015), EO blends (Giannenas et al., 2016; Kirkpinar et al., 2011; Cetin et al.,
2016), and in combination with other feed additives such as probiotics,
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organic acids, attapulgite (Aksu and Bozkurt, 2009; Bugdayci and Ergiin,
2011; Cho et al., 2014; Skoufos et al., 2016) in broiler diets for performance
and gut health (Giannenas et al., 2016; Yasar et al., 2011; Khazaei et al.,
2017; Cetin et al., 2016; Skoufos et al., 2016; Al-Kassie et al., 2008;
Mountzouris et al., 2011; Norouzi et al., 2015). There are reports on the use
of various levels of oregano (25-1200 mg/kg) and rosemary (100-500
mg/kg) EOs for performance and for determining their effect on intestinal
flora. Also within these, although some studies used the same EO levels,
there are differences in their performance and microbial flora results.
However, in current literature, we have not come across a study using
‘oregano and rosemary EO combination’ specifically in the level of 200
mg/kg oregano + 200 mg/kg rosemary.

Therefore, this study aimed to determine the synergistic effect of oregano
and rosemary EOs in different levels on broiler performance and caecal
microflora by examining their individual (300 mg/kg) and combined (150
mg/kg oregano + 150 mg/kg rosemary and 200 mg/kg oregano + 200 mg/kg
rosemary) supplementation in basal diets.

Results

This study was conducted to determine the effect of oregano and rosemary
EOs on broiler performance and caecal microflora supplemented
individually and combined to the basal diets.

Effects of oregano and rosemary EO supplementation on broiler
performance during rearing period are presented in Table 3. When C group
was compared to treatment groups, BW in C was significantly lower than R
(P<0.05) and OR2 (P<0.001) by 42 d. Within treatment groups, birds in R
group had significantly higher BW than those in OR1 and OR2 treatment
groups on 21 d of the experiment (P<0.05). BWG and FCR of the birds in
OR2 group were better than C group (P<0.05). There was no significant
difference in FI in C versus treatments and within treatment groups during
the rearing period (P>0.05).

Effect of dietary supplementation with EO on caecal microflora from the
aspect of coliform bacteria, Clostridium spp. and Lactobacillus spp. counts
of broilers at 42 d of age are given in Table 4. There was approximately 1 log
reduction in coliform bacteria and Clostridium spp. counts, and 1 log
increase in Lactobacillus spp. counts in C and treatment groups. Statistical
analyses revealed a significant difference in coliform bacteria and
Lactobacillus spp. counts (P<0.001), and Clostridium spp. counts (P<0.01)
between C and all treatment groups, while there was no difference within
treatment groups (P>0.05). None of the samples were positive for
Clostridium perfringens, while all were positive for E. coli.
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Conclusion

Current study results suggested that combined (OR2, 200 mg/kg oregano +
200 mg/kg rosemary) EO supplementation significantly increased BW,
BWG and improved FCR in 0-42 d, as well as beneficially influenced caecal
microflora of broilers by lowering counts of coliform bacteria and
Clostridium spp. and increasing Lactobacillus spp.
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Abstract

Modern turkey breeds remain vulnerable to enteric diseases. Maintaining
optimal gut functions throughout the whole rearing period is essential. The
efficacy of Optigut™ on gut health and overall performance was tested in
turkeys. Day old females were divided into a negative and positive control
group (PC) and two groups with either a high or low (LD) Optigut™
supplementation. All birds were inoculated with a bacterial and Eimeria
cocktail. Animals were evaluated on macroscopic intestinal and coccidiosis
lesions. LD trends for lower coccidiosis and bacterial enteritis. LD and PC
have significantly lower flaccidity and LD trends towards lower
inflammation.

Key words: Bacterial Enteritits, Coccidiosis, Monobutyrin, Monolaurin

Introduction

Modern turkey breeds remain vulnerable to enteric diseases and bacterial
challenges such as E.coli, Salmonella and Clostridium. Therefore it is
essential to create a healthy intestine from the very start and to maintain
optimal gut functions under high pressure conditions throughout the whole
growth period. The efficacy of Optigut™, a specific combination of
esterified butyric and lauric acid, on gut health and overall performance was
tested in turkeys.

Materials and Methods

A total of 1400 healthy one-day-old turkey females Hybrid Converter were
randomly divided into 4 treatment groups with 7 replications each. The
experimental groups comprised of a negative control group (NC), fed a
basal, commercial diet; a positive control group (PC), fed the same basal
diet, but receiving antibiotics via the drinking water throughout the entire
experiment and two treatment groups receiving a feed with either a high
(HD) or low (LD) degressive supplementation of Optigut™. All birds were
individually orally inoculated with a bacterial and Eimeria cocktail during 3
consecutive days from the age of 19 days. They were reared up to 105 days.
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On day 26, three animals per pen were evaluated for intestinal gut health and
coccidiosis. A macroscopic intestinal lesion scoring system, as an
assessment of the macroscopic pathology and physical damage caused by
bacterial enteritis, was combined with lesion scoring for coccidiosis, as
subclinical coccidiosis plays a major role in the development of bacterial
enteritis.

Results and Discussion

The LD treatment shows a near-significant trend for a lower coccidiosis
scoring compared to the HD, as well as for a lower bacterial enteritis scoring
compared to both HD and NC. Higher butyrate concentration reduces the
mucin production. A thinner mucosa layer may allow parasites and
pathogenic bacteria, like Clostridium perfringens, to reach the gut wall easier
and inflict more damage. Glycerol monolaurate reduces immune cell
proliferation at high concentrations, whereas it increases the proliferation of
T-cells at lower concentrations.

Table 1. Results of Coccidiosis & Bacterial Enteritis scoring

T NC HD LD PC SEM P
Coccidiosis
EM  0.886+0.323 0.971£0.169 0.829+0.382  0.914+0.284 0.025 0.253
EA 0.914+£0.284 0971 +0.169 0.857+0.355 0.943 £0.236 0.023 0.333
CT 180Y+041 194°+0.24 1.69°+0.58 1.86¥=+0.36 0.036 0.073
Bacterial Enteritis
Overall
GB  0.829°+0.382 0.857°+0.355 0.800°+0.406 0.543*+0.505 0.036 0.001
UF  0.457°+0.505 0.171*+0.382 0.286"y+0.458 0.371£0.490 0.040 0.066
Cranial
IB 0.714%+0.458 0.771Y+0.426 0.543*+0.505 0.800+0.406 0.039 0.081
F 0.543%+£0.505 0.714°+0.458 0.343%+0.482 0.371%+0.490 0.042 0.001
AC 0943 +£0.236 0.971+0.169 0.943 £0.236 0.886+0.323 0.021 0.528
TTF 0.200+0.406 0.400=+0.497 0.229+0.426 0.229+0.426 0.037 0.214
Caudal
IBD 0.743+£0.443 0.743 £0.443 0.600+0.497 0.714+0.458 0.039 0.517
F 0.371 £0.490 0.314+0.471 0.257£0.443 0.343 +0.482 0.040 0.772
AC  0.657+0.482 0.686+0.471 0.686+0.471 0.514+0.507 0.041 0.390
TTF 0.457+0.458 0.286+=0.458 0.229+0.426 0.257+0.443 0.037 0.941
BET 5.74%+216 591°+1.70 4.91*+2.15 5.03¥+1.58 0.164 0.070

T: Treatment, EM: E. meleagrimitis, EA: E. adenoids, CT: E. adenoids, GB: Gut ballooning, UF:
Undigested feed, IB: Inflammation/ blood vessels dilated, F: Flaccid, AC: Abnormal Contents, TTF:
Thickness/ Translucency/ Fragility, IBD: Inflammation/ blood vessels dilated, BET: Bacterial Enteritis
total, Values in same row with no common superscript (%, ®) are significantly different (P<0.05); values
between 0.05<P<0.10 considered a near-significant trend (superscripts * 7, %).
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Moreover, flaccidity in LD and PC is significantly lower than in HD groups
and the LD groups show a trend towards lower inflammation compared to
HD and PC, which may be due to overstimulation of the immune system at
higher concentration of glycerol monolaurate. Also, antibiotics perturb
commensal microbial communities and affect susceptibility to infection by
intestinal pathogens and development of inflammatory bowel diseases.

Conclusion

An impact of Optigut™ on parameters characterising gut health under
challenging conditions of bacterial enteritis combined with coccidiosis is
observed for the lower dosage scheme of Optigut™, whereas the positive
impacts disappears at higher dosage.
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Abstract

Current study evaluated the effects of pre- and post-hatch administration of
honey on immunity in commerical broilers. Fertile eggs (n = 160) were
inoculated either 0.5ml of honey (+ pre-hatch) or normal saline (— pre-hatch)
on day 15 of incubation. After hatching, chicks of each group were further
divided into 2 groups, one served as control (- post-hatch) and other was
given 1% honey (+ post-hatch) in drinking water up to 21 d. Results showed
that both pre- and post-hatch honey administration significantly (P<0.05)
improved the relative weight of spleen and 15 d post-hatch anti-NDV
antibody titer. The interaction of both pre- and post-hatch honey
administration positively affected (P<0.05) the 15 and 21 d anti-NDV
antibody titer, and relative weight of spleen and thymus. These results
declared that supplementation of honey during pre-hatch in eggs and post-
hatch in water had positive impact on immunity of growing broilers.

Key words: In Ovo, Supplementation, Post-hatch, Honey, Immunity

Introduction

In ovo feeding reflects the administration of an exogenous nutrients into
avian fertile eggs in the form of a solution, that change the enteric
development and positively progress the hatchling's status. However, the
chicken embryo has limited amount of in ovo energy and nutrients for the
developmental environment of hatchling (Foye et al., 2006). In current
studies the importance of in ovo supplementation has been focused to
improve cellular, humoral and mucosal immunity that ultimately affects the
health and performance (Kadam et al., 2013).

Honey is an insect-derived natural product, that showed significant
therapeutic potential in several animal model studies (Alvarez-Suarez et al.,
2014). It has shown many biological activities, such as antioxidant, anti-
inflammatory, antimicrobial and immunostimulatory (Alvarez-Suarez et al.,
2014), which were accredited to its chemical composition, including
flavonoids, polyphenols, diterpene acids and aromatic compounds (Lofty et
al., 2006). Till today, the information on effects of honey as a feed additive
for poultry is quite limited and deficient, particularly its effects during
embryonic development and growing stage. Therefore, the present study had
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proposed to explore the in ovo and supplemental effects of honey during
post-hatch life on immunity of growing broiler chickens.

Materials and Methods

160 fertile Hubbar breeder eggs (wt: 46-52g) of 34-week age were purchased
from a commercial hatchery and after fumigation and candling were
randomly divided into 2 groups. These were inoculated either 0.5ml of 20%
diluted honey (+ pre-hatch) or same quantity of normal saline (— pre-hatch)
through injection in yolk sac and sealed with melted paraffin on 15 d of
incubation. The were incubated according to standard hatchery practices for
incubation up to 21 d (Adnan et al., 2017; Yousaf et al., 2017).

At 1 -d post-hatch, chicks of both groups were further divided into two
groups (five replicates per group), one served as control (— post-hatch) and
other was given 1% honey (+ post-hatch) in drinking water up to 21 d.
Chicks of all four experimental groups (C = — pre-hatch — post-hatch, T, = —
pre-hatch + post-hatch, T, = +pre-hatch+post-hatch, and T; = +pre-hatch—
post-hatch) were initially weighed and transferred to an experimental house
for subsequent growth performance. Chicks were reared for three weeks of
age under standard farming conditions, and supplied with a standard broiler
feed that formulated according to their nutritional requirements as per NRC,
(2000) recommendations. On day 5, the chicks were vaccinated with
Newcastle disease virus (NDV, B, strain vaccine). 5 ml blood samples were
collected on 15 and 21 d from the wing vein that were analyzed for anti-
NDV antibody titers using standard method of Majiyagbe and Hitchner,
(1977). At 21 d of age, five birds from each group were weighed, sacrificed
and weight of immune organs (thymus, spleen, and bursa) was recorded. The
data was analyzed by using 2-way ANOVA through JMP statistical package
software (version 5.0.1.a, SAS Institute Inc., Cary, NC). Results were
presented as mean = SEM at P<0.05.

Results and Discussion

Effect on honey supplementation on immune organs weight

As shown in Table-1, the interaction of pre- and post-hatch honey treatment
was found statistically significant (P<0.05) for thymus and spleen weight.

Table 1. Effect of pre- and post-hatch ssupplementation of honey on relative weight
of immune organs (g/g) in broilers.
P Groups* P-value
C T1 T2 T3 PHH POHH IN

Bursa 0.17+0.04 0.21+0.03 0.20+0.09 0.19+0.04 0.816 0.085 0.082
Thymus  0.29+0.01 0.42+0.03 0.32+0.01 0.40+£0.03 <0.921 0.463 0.007
Spleen 0.10+0.01 0.14+0.00 0.15+0.01 0.12+0.00 0.004 0.038 0.004

P: Parameter, PHH: Pre-hatch honey, POHH: Post-hatch honey, IN: Interaction, * C: -pre hatch & -post
hatch; T1: -pre hatch & +post hatch; T2: +pre hatch & +post hatch; T3: +pre hatch & -post hatch
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Both pre- and post-hatch honey treatments significantly improved (P<0.05)
the spleen index. The results of 2-way ANOVA indicated that overall effects
of pre- and post-hatch honey treatments were remained statistically non-
significant (P>0.05) for thymus and bursa relative weights.

Effect on honey supplementation on anti-NDV antibody titer

As showed in Figure 1A, both pre- and post-hatch honey treatments
significantly improved (p< 0.05) the antibody titer. The interaction of pre-
and post-hatch honey treatment was also found statistically significant (p<
0.05). Whereas, on day 21, post-hatch honey treatment and the interaction of
pre- and post-hatch honey significantly (p< 0.05) improved the anti-NDV
antibody titer; however, pre-hatch honey treatment did not affect (p> 0.05)
the antibody titer (Figure 1B).

A B

—_ p Pre-hatch honey=0.0463 —_ p Pre-hatch honey=0.5967
ch p Post-hatch honey=0.001 <% p Post-hatch honey=.0035
= p Interaction=0.0003 = p Interaction=.0011
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g 8 588 553 557 g 8 57
E g 446 £ 6
2 2
5 4 5 4
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g 2 =1 2
o o~ 5 2
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0 0

C T1 T2 T3 C T1 T2 T3

Figure 1. Effect of in ovo and post-hatch administration of honey on serum

anti-Newcastle disease virus (NDV) antibody titers (log,) in growing broilers
A. at day 15 of age. B. at day 21 of age.
C: -pre hatch & -post hatch; T1: -pre hatch & +post hatch; T2: +pre hatch & +post hatch; T3: +pre hatch
& -post hatch

To our knowledge, this is first study that had supplemented honey in broiler
breeder eggs and water to investigate its effects on immunity during post-
hatch life. Organ indices were improved for all lymphoid organs through
honey administration with pronounced effects (P<0.05) of spleen index.
Similar observation has been reported by Orsi et al. (2000) who stated that
honey had ability to influence weight of lymphoid organs via activation of
macrophages antibody synthesis. Hegazi et al. (2013), reported a non-
significant observation but numerically improved lymphoid organs weight in
honey treated chickens as compared to control group. The authors further
resolved that increase in lymphoid organs weight was due to high production
of T cells via activation of mitosis. Abioja et al. (2012) concluded that
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supplementation of 20ml honey per liter of drinking water had positive
impact to increase the thymus weight which coincides the present findings.

Conclusion

From these results it could be concluded that in ovo and post-hatch
supplementation of honey had positive impact on immune organ indices and
anti-NDV antibody titer in growing broilers.
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Abstract

To investigate the effect of thyme extracts on performance and nutrients
digestibility, a study was conducted using 160 day-old male chicks with five
treatments including a control or 0.1% of four thyme extracts (Thymus
daenensis, T. kotschyanus, T. lancifolius, and T. transcaspicus) with four
replicates. The chickens on T. daenensis extract showed the best WG
(P<0.05), while FI and FCR were not affected by the treatments. T.
daenensis extract improved the digestibility of organic matter, dry matter,
crude carbohydrate, crude ash and ether extract (P<0.01). The results showed
the best performance and nutrients digestibility of chickens by T. daenensis
extrat.

Key words: Broilers, Digestibility, Performance, Thyme species

Introduction

Phytochemicals have been recently considered by researchers and producers
as feed additives in poultry diets. It has been shown that adding medicinal
plant extracts and essential oils into the diets can improve growth
performance (Al-Kassie, 2009).

Thyme (Thymus spp., L) is one of the aromatic plants that belong to the
Lamiaceae family. It contains different essential oils such as thymol,
carvacrol, linalool, a-terpineol, 1,8 cineole, a- pinen, p-simenn, camphene,
limonene, and several other compounds (Lee et al., 2005). It is demonstrated
that the quantity of bioactive components of medicinal plants and their
activity varies by plant species (Amiri, 2012), climatic and environmental
conditions (Lalle’s et al., 2009).

The amount of carvacrol and thymol, as two major essential oils of thyme, is
variable between thyme species (2 to 42 and 1 to 50 percent of total essential
oils, respectively) (Lalle’s et al., 2009) and even between populations of one
species (Ghasemi Pirbalouti et al., 2011). There are evidences that essential
oils stimulate the secretion of digestive enzymes in broilers (Al-kasie, 2009).
Although there are plenty of reports on thyme and its derivatives, to our
knowledge, there is no study to compare the physiological effects of
different species of thyme on broilers. Hence, the objective of this study was
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to investigate the influence of dietary supplementation with a hydroalcoholic
extract of different thyme species on growth performance and nutrient
digestibility of broiler chickens.

Materials and Methods

The hydroalcoholic extract of plants aerial parts was obtained by maceration
technique using 50% ethanol as solvent at 10:1 solvent to plant ratio
(Azwanida, 2015).

A total of 160 one-day old Ross 308 male broiler chicks were used in an in
vivo study. The chicks were distributed into 20 wire floor cages with equal
group weight and were randomly assigned to one of five experimental diets.
Therefore, a completely randomized design with five treatments including a
control diet with no extract and four diets with 0.1% of four thyme species
extract was employed with four replicates of 8 birds per each replicate. The
diets were fed to the chickens in three feeding phases of 1-10, 11-24 and 25-
28 days of age. The trial was lasted 28 days and conducted in an
environmentally controlled room. Feed and water were provided ad-libitum.
Feed consumption and WG were measured and FCR was calculated.

To determine the total tract nutrient digestibility coefficients, 0.3 percent
chromic oxide, as an inert marker, was added to the experimental diets, and
fed to chickens from 25 to 28 days. The excreta samples of each replicate
were collected twice daily and mixed together, then kept in the freezer
(—20°C) for subsequent analyses. The chemical compositions of feed and
excreta samples, including dry matter, organic matter, ether extract and
crude protein were measured according to the AOAC (2000) methods. The
chromium oxide content of excreta and feed samples was measured
according to the method described by Fenton and Fenton (1979), then the
apparent nutrients digestibility and nitrogen retention was determined. All
collected data were subjected to statistical analysis using the General Linear
Model procedure of SAS software 9.1. Duncan’s Multiple Range test was
used to detect the differences (P<0.05) between different means.

Results and Discussion

WG of chickens was only improved by T. daenensis extract (P<0.05). Fl and
FCR were not significantly affected by the treatments. Interestingly, the
highest digestibility of dry matter, organic matter, ether extract, crude
carbohydrate and crude ash (P<0.01) was observed as the effect of T.
daenensis extract (Table 1). Digestibility of ether extract was similar
between T. daenensis and T. lancifolius extracts. Nitrogen retention was not
changed significantly by different thyme extract compared with control.

To compare the obtained results, there were no available reports on different
thyme species supplementation in broilers diet. There are contradictory
effects of thyme on broiler performance in literatures. Beside the reports
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indicating affect less of thyme product, as mentioned above, in agreement
with beneficial effect of one thyme extract in this study, there are some
observations representing the positive effect of thyme on broilers growth
response. Al-Kassie (2009) used 100 and 200 ppm thyme essential oils and
observed improved WG.

In contrast to Al-Kassie, (2009) who used thyme phytochemicals and
observed their growth promoting effect, in this study, thyme extracts failed
to show much improvement in growth response of broilers, except one case.
The probable reason behind this observation might be related to housing
system. Because in the mentioned studies, the birds were raised in deep litter
pens, while in the present trial the wire floor cages were used for raising. It is
well known that in deep litter systems, birds directly contacts with litter
microorganisms which can affect their intestinal microbial population (Pan
and Yu, 2014). However, in cages the birds cannot access to the litter as an
infection source.

Table 1. The effect of different thyme species extract on performance and apparent
digestibility of nutrients (%) at 28 days of age
p Treatments Statistics
C TS1 TS2 TS3 TS4 SEM P

WG (g) 1263.4° 1333.0° 1265.9° 1278.0° 1284.1° 1537 0.037
FI (g) 1815.0 1832.2 1805.2 17685 18252  16.89  0.120

FCR 1.43 1.37 1.43 1.38 1.42 0.019 0.139
DM 69.40™ 73.57% 68.39% 70.38° 67.61% 0.429 0.0001
OM 72.35"  76.09% 7151% 73.47° 7093 0.403 0.0001
EE 68.34°  73.37% 69.70° 71.87®  67.49° 2.466 0.0002
NR 67.08% 70.10® 63.53° 68.19® 64.61™ 1431 0.026
cC 7407 7891% 73.69"™ 75.12°  73.28° 0.532 0.0001
ASh 32.39°  39.86% 27.04% 29.46" 2323 1.295 0.0001

P*: Parameters, C: Control, TS1: T. daenensis, TS2: T. kotschyanus, TS3: T. lancifolius, TS4:
T. transcaspicus, **Means with different superscripts in the same row differ significantly (P<0.05),
‘WG, Weight Gain; FI, Feed Intake; FCR, Feed Conversion Ratio; DM, Dry Matter; OM, Organic
Matter; EE, Ether Extract; NR, Nitrogen Retention; CC, Crude Carbohydrate, SEM: Standard error of
means

The increased nutrients digestibility as the effect of thyme extracts have also
been reported by Garcia et al. (2007). It may because of the presence of
more essential oils in T.daenensis extract, as it is shown that the essential
oils can stimulate the secretion of digestive enzymes in broilers (Al-kasie,
2009). The improvement of broiler performance on this extract can be
explaied by increased nutrients digestibilty.

Conclusion
It can be concluded that the response of broilers to dietary inclusion of
thyme extracts depends on the plant genotype. The improvement in broiler
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performance as the effect of thyme extract is well related to improved
nutrients digestibility.
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Abstract

This study was conducted to determine the effect of Shiitake mushroom
(Lentinula edodes) supplementation on growth performance of Japanese
quail (Coturnix coturnix japonica). A total of 220 quails, ten day old, were
randomly divided into 4 equal groups and dried Shiitake mushroom (SM)
powder was administered at the doses of O (control group), 5, 10 and 20 g/kg
of diets for 4 weeks. There were significant effects of dietary treatments on
body weight (BW, P<0.01), body weight gain (BWG, P<0.05) and feed
conversion ratio (FCR, P<0.05). SM supplementation resulted in a decrease
in BW and BWG and an increase in FCR, however feed intake did not
change among treatment groups (P>0.05).

Key words: Body Weight, Feed Conversion Ratio, Feed Intake, Fungi,
Poultry.

Bildircin Rasyonlarina Sitaki Mantan (Lentinula edodes)
Ilavesinin Biiyiime Performansi Uzerine Etkisi

Ozet

Bu arastirma, Sitaki mantar1 (Lentinula edodes) ilavesinin Japon
bildircinlarinin (Coturnix coturnix japonica) biiylime performansi {izerine
olan etkilerinin belirlenmesi amaciyla yiiriitiilmiistiir. Toplam 220 adet 10
giinliik yastaki bildircin homojen 4 gruba ayrilmig ve rasyonlarina 4 hafta
siire ile 0 (kontrol grubu), 5, 10 ve 20 g/kg diizeyinde kurutulmus Sitaki
mantar1 (SM) tozu ilave edilmistir. Muamelenin canli agirlik (CA, P<0.01),
canl agirhik kazanci (CAK, P<0.05) ve yemden yararlanma oram (YYO,
P<0.05) iizerine olan etkileri 6nemli bulunmustur. SM ilavesi CA ve CAK
degerlerinde bir diislise ve YYO degerinde bir yiikselmeye neden olurken,
yem tiiketimi bakimindan gruplar arasinda 6nemli farkliliklar olusmamustir
(P>0.05).

Anahtar kelimeler: Canli agirlik, Kanath, Mantar, Yem tiiketimi, Yemden
yararlanma orani.
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Introduction

The fact that antibiotics are no longer available to use in livestock, especially
poultry diets to promote performance has triggered research to evaluate feed
additives that can be used as natural alternatives to antibiotics (Cross et al.,
2007). Recently, natural materials such as medicinal plants, mushrooms and
herbs have been investigated. Mushrooms have long been appreciated as an
important source of bioactive compounds of medicinal value (Breene, 1990).
Generally, mushrooms are rich in dietary fiber, minerals, vitamins and low
in fat (Manzi et al., 2001). Moreover, mushrooms contain various
polyphenolic compounds recognized as an excellent antioxidant (Ishikawa et
al., 1984). Especially, Shiitake mushroom (Lentinus edodes) is the second
most popular and the third widely cultivated edible mushroom in the world
(Chang, 1996). Such mushrooms and herbs may also act as prebiotics and
thereby enhance colonization resistance of the host gut to potential
pathogens and can operate as alternatives to antibiotic growth promoters in
poultry (Asadi-Dizaji et al., 2014).

Therefore, the objective of the present study was to investigate the effect of
supplementation of SM at different levels on body weight (BW), body
weight change (BWG), feed intake (FI) and feed conversion (FCR)
parameters of Japanese quails.

Materials and Methods

In this research, a total of 220 Japanese quails (Coturnix coturnix japonica)
at 10 days old were used. The birds are randomly assigned to one control and
three experimental groups based on their initial body weight (Table 1),
comprising five replicates of 11 birds each. They were fed a basal diet
(SMO) or the basal diet supplemented with either 5 (SM5), 10 (SM10) or 20
(SM20) g/kg of SM. Basal diet contained maize-soybean and formulated to
meet the nutrient requirements of quails as recommended by NRC (1994).
The experiment was lasted for 28 days and water and diets were offered ad
libitum to quails. The lighting cycle was 23 h/day maintained at all growth
times.

BW and FI data of quails were recorded at weekly intervals. BWG and FCR
were also calculated from these data. Then, experimental data were
statistically analyzed by a one-way ANOVA and the means were compared
by the Duncan’s multiple-range test using SPSS software (SPSS, 1999).

Results and Discussion

The average BW, BWG, Fl and FCR values of treatment groups are shown
in Table 1. There were significant differences in body BW (P<0.01), BWG
(P<0.05) and FCR (P<0.05). However, SM addition into diets did not
significantly alter the FI (P>0.05).
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Table 1. Growth performance parameters of quails fed diets supplemented
with different levels of Shiitake mushroom

Parameters SMO SM5 SM10 SM20 SEM p
IBW 30.18 29.13 28.68 29.45 0.277 0.104
FBW 178.85° 175.03® 167.63°  164.39" 1.408 0.001
BWG 148.67°  145.90° 138.95°  134.94° 1.460 0.012
TFI 515.79 51379  512.66  505.02 1.721 0.276
FCR 3.47° 3.52° 3.69° 3.74° 0.037 0.040

IBW: Initial body weight(g), FBW: Final body weight (g), BWG: Body weight gain (g), TFI: Total Feed
Intake (g), FCR: Feed conversion ratio (Feed conversion ratio: feed intake/live weight gain), SMO:
Control, 0 g/kg SM; SM5: 5 g/kg SM; SM10: 10 g/kg SM; SM20: 20 g/kg SM; SEM: Standart error of
mean; P: Probability value; *: Means in the same row with different superscripts differ significantly
(P<0.05).

Final BW values were measured as 178.85, 175.03, 167.63 and 164.39 g for
the SM0, SM5, SM10 and SM20 treatment groups, respectively (P<0.01).
Increased SM levels in the diet of quails resulted in a linear decrease in BW.
Similarly, BWG linearly decreased by increasing doses of SM
supplementa